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The Homble Mr. V. Krishnaswami Aiyar, 


MEMBER OF THE EXECUTIVE COUNCIL 


OF HIS EXCELLENCY THE GOVERNOR OF FORT ST. GEORGE, 


tTPERS WORK 


Undertaken and carried out under his kind encouragement and advice, 


IS 
by permission 


respectfully dedicated, 


\HIS book, which was announced to the public’under various names *, is now issued under a title 

which restricts it to its original scope, namely, as a Manual of Indian Chronology, 
igned to present in one view and in a usable form all the material ordinarily required by investigators 
hat field of research. 


bk ee SS. 


The bulk of the tables, as well as of the letter-press, is devoted to a detailed exhibition of the 
wsus Of Indian Chronology, solar, lunar and planetary, with eclipses, week-days, English calendar 
iths and dates, adhtka and kshaya masas, and mean places of the Sun and major planets, from B,c. 1 to 

2000. The portion of the work, called Table X, will, it is hoped, supply a long-felt want among 
graphists and Archzologists, official as well as non-official, in India, inasmuch as it will enable them 
erify on the spot and én less than a minute in any case, the exact English equivalent of any Indian date 
Irring in any inscription as well as to test its genuineness, ‘Ihe instructions set opposite the Eye- 
le at the end of the book are alone sufficient for any person, however previously unacquainted with 
subject, to calculate quite accurately the ending moment of a ¢itht or nakshatra, 


The work is intended, however, for the use of a much wider public than the scientific few who 
interested in Indian chronological research. ‘The same principles, whereby we are enabled to re-cal] 
the light of history the inscriptions that are being unearthed at the rate of a thousand every year by 
various Indian Epigraphical departments, continue to guide the religious observances and civil usages 
ullions of people in India at the present day, and no one interested in the social and religious life of 
vast continent can fail to take at least some slight account of a systein, SO ancient and so thoroughly 
ained in the habits of the people. ‘Lhe Indian calendar is generally considered either too abstruse for 
ilar, or too inaccurate for scientific, expusition, but neither of these objections is more than a 
icy. A good deal has been done in the past to put Indian chronology on its proper footing, namely, as 
faithful handmaid of Indian history, and there is no reason why the torch so worthily carried in their 
by the late Professor Kielhorn, the present Dr. Fleet and other workers in. the field, should not 
kept bright and burning in the hands of their successors, provided they are equipped with the neces- 
knowledge of data and principles, 


Lastly, there is hardly any person, holding a position of conse: 
‘is not occasionally confronted with the citation of an Indian date, 
sionaries, business Men of every description, as well as to Histori 
ning of chronological terms in daily use among the people, 
faphist and the archeologist, feel inclined to enter upon a regular study of Indian chronology. 
hose with scanty leisure, Tables XII and XVIII, forming a luni-solar and planetary Ephemeris for 
30 years A.D, 1840 to a.D. 1920, together with the simple instructions as to their use, Contained in the 
nd and Fourth Parts of the book headed “ Use of the Tables ” and ‘ Planetary Chronology " as well 
| the Eye-Table, will be found no less handy than serviceable. Lhe publications Ordinarily known 
1e name Of /an/vt are unscientific, and few of them are up to date, 
resent work will enable any one to understand and decide, 


juence, public or private, in India ; 
To Magistrates, Judges, Lawyers, 
ans, it is of interest to know the 
although all may not, equally with the 


Whereas the ephemeris portion of 
with reference to first principles, any 


some ten years to come. A table (X V) 
ulso been inserted to link together the Indian and Muhammadan calendars, 


tion of current Indian chronology for seventy years past and 


*« Tithis, Nakeshatras and other Indian dates BC. 1 to A.D. 2000” CIndian Review for May 
wmy and Chronology with a Criticism on Indian Astrology ” (Advt. page of the Journal of the 
as), etc. 


y 1910); “ Indian 
South Indian Association, 


, 


(ii) 

The book necessarily contains a vast amount of figuresand tables, but the perusal of no part o! 
it will requisition a greater knowledge of mathematics than is implied in the four simple rules o 
Arithmetic. Decimals have been used freely in order to ensure accuracy, but not only have tables where 
by the decimal parts of a day, degree, etc,, can be converted into ghatikas, palas, hours, minutes anc 
seconds, been freely inserted, but the more important tables for the calculation of anomalies and equations 
for tithis and nakshatvas (Table IX) and the Nakshatra Table itself (Table XI) have been twice given. 
once in the form of decimals and again as days, ghatthas and palas, 


It was originally intended to limit this compilation to solar and lunar chronology, but the fre- 
quent occurrence, in chronological records, in Indian literature as well as in daily Indian life, of allusions tc 
the mean or actual places of planets, induced the writer to add a considerable number of tables on this in- 
teresting, though somewhat difficult, subject. The tables of anomalies and equations, used for planets, are 
based mainly on those of Vavilala Kuchinna, as reproduced in Warren's Aala Sankalita. The computation 
of the geocentric longitudes of planets for the years A.D, 1840 to .b, 1920, contained in Table XVIII, 
entailed an enormous number of detailed calculations, but the results will, it is hoped, be found sufficiently 
accurate for practical purposes. By “ practical purposes” the author means solely the purposes of Indian 
chronology, and he wishes it to be distinctly understood that he does not believe in astrology any more than 
in the need for, or efficacy of, the fasts, festivals and donations mentioned in Chapter XVI, “ Notes on tithis 
in relation to festivals’, which find a place in this book, merely and solely because of the frequent 


references in inscriptions to Hindu fasts and feasts. 


In conclusion, the author wishes to state that, while he has spared no pains to acquaint himself 
with the works of previous writers on the subject, he has endeavoured to work out details upon his own 
method which is explained in Part III‘ Construction of Tables”. Toone honoured name in the 
field of Indian astronomy and chronology, that of Professor Hermann Jacobi, he wishes, though 
an utter stranger, to express special indebtedness, since to him the author owes his first knowledge of 
the subject as well as numerous illustrations serving to test the correctness of his method. 


Lastly, he must thank the Premier Press, of Messrs. Hoe & Co., for the skill with which they 
have executed a work, which, though packed with figures, has been reproduced with a high degree of 
neatness consistently with economy. The author would have been glad to have inserted the proper dia- 
critical marks throughout the text, but this would have entailed further delay in publishing a work, which, 
in the endéavour to make it accurate and reliable in more important respects, has already been kept 
too long in the press. Such marks have, therefore, been sparingly used, except in the Index, which 
gives the proper marks for every Sanskrit word occurring in the text, and to which reference should be 
made in case of doubt. The Index also explains the meaning of terms not Occurring in the text, such as 
Dakshinayana, Uttarayana, Apavapaksha, etc. 


Mapras, 
| L.D.S. 


25th March 1971, 
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ADDENDA, 


Surya Siddhanta Constants for Centuries from O Kaliyuga 


to 3101 K.Y. (B.C. 3102 to BC. 1) 


Comwmeunce- 


Commence- 


K eee - 4a¢ 
3 3 ment of 2 s me S < 5 _ ment of Ee Pans 
ed Sular Year. A 5 28” = 2 Solar Year. 2% ds : d a 
F 0 Month Frace Bem 222 ¢ ‘¢ Month Frace Bom § 2 
Sa 4 an tionof & > a q % Os or and tioof &8 ait 
date. day. x wit date. day. = wR 
3102 B.C. 4) bE 55924 217018 471797 1501 Bc. 1601 29F °84837 17°13408 20°26802 
3101 1 15F <*S8s0U0 = 20°80902 =11:76692 1401 1701 1M +72402 209572 %74421 
3001 101 1GF =°71365) «=624:27066 = 0"'24311 1301 1801 2M 59967 24°05736 24°77498 
2901 201 17k °58980 27:73280 16°27385 1201 1901 3M °47532 2751900 13°26117 
2801 3G1 18k -46494 916335 == 4°75007 
1101 2001 4M 35097 145005 1:72736 
2701 401 WD °34059 =—-'12499 }=20°7 8054 1001 2101 5M °22662 491169 17°75813 
2601 601 20F °21624 858663 925705 901 2201 6M °10226 8837393 6°23432 
2501 601 21F ‘09189 12°04827 25°28730 801 2301 6M -97791 11°83557 22°26509 
2401 701 21F ‘96754 15°50991 = 13°76390 
701 2401 7M °*85356 0 (18°29721 =—10°74128 
2301 801 22k +5431 18:97155 2°24016 601 2501 SM -72921 1875885 26°77206 
2201 901 23F °71883 22°43319 18:27095 501 2601 YM “60486 22°22049 15°24824 
2101 1¢01 24F ‘5444s 25°89483 8 6°74714 401 2701 10M 48051 25°68213 3°72443 
2001 1101 25F 47013 29°35647 22°77741 
301 2501 11M °35615 4 29°14377 19°75520 
1901 1201 26F -3457S 3°28752 = 11°25410 201 2901 YM 6=:23180 8 =93°07182 = &" 23139 
1801 1301 27F -22143) =66'74916  27:28487 101 3001 13M = «10745 = G5 3646 0 =624°26216 
1701 1401 28F -09708 1021080 15°76106 1 3101 13M ‘98310 999810 12°73835 
1601 1501 28K +97273 13°67244 4°23725 


NB.—Odd years in centuries L.C. should be converted into pusitive years befure using Vable VIl, See instructions 

in N.B. to Table XXII. 
It will be seen that the Solar Year 0 K.Y. commenced on Fei. 15°579241. If iv this be added the Sodhya of 
21707 days we have, Feb. 15°579242°1707 = Feb. 17:75, or midnight between 17th and 18t Feb. B.C. 2102, which 


was the moment of commencement of the Era, 0 Kaliyuga, according to Surya Siddhanta, See fovt-uote on p. (3) of 
the Text, 


— 


TABLE XVII. 


Mean Piaces of Major Planats at Commencement of each Century from 
B.C. 1601 to B.C. 1 (K.Y. 1501 to K.Y. 3101.) 


| 
7 Mars. Mercury. Jupiter. Venus. | Saturn. 
B.C. 1601 K.Y. 1501 6°3129 73-0963 207-2519 3503156 420-0274 
1501 1601 668392 149-1143 1-9965 198-5007 101-9343 
1401 1701 127-3662 2251323 156-7411 37-4855 243-8412 
1301 1801 187-8932 3011503 3114857 236:4709 25-7481 
1201 1901 248-4202 17°1683 106-2303 75°45 60 167-6550 
1101 2001 308°9472 93-1863 260-9749 2744411 309-5619 
1001 2101 94742 169:2043 55°7195 113-4262 91-4688 
901 2901 70-0012 2459293 210°4641 312-4113 Y33-3757 
801 2301 130-5242 321-2403 52087 151°3964 15-2826 
701 2401 191-0552 37-2583 159-9533 350°3815 157-1895 
601 250) 951-5822 113:2763 314-6979 1893666 299-0964 
501 | 2601 312-1092 1892943 109°4425 Q8-B517 81-0033 
401 2701 126362 265°3123 264°1$71 227-3368 222-9102 
301 2801 731682 | $41:3303 589317 66°3219 48171 
201 2901 133-6902 57-3483 2136763 2653070 | 1467240 
101 3001 194-2172 133-3663 84209, 104°2921 | 288-6309 
4 | 3101 254-7449 | 209°3843 163°1655 303-2772 | 70-5378 

! 

EXPLANATION. 


With the aid of these two tables it is possible to calculate solar dates, tithis and nukshatras for any date between 
13.0. 3102 and B.C. 1 and also any horoscope from B.C, 160] to B.C. 1. The places of planets’ nodes for any of these years 
can be easily deduced from the places given in ‘able XV11 in the body of the book for the centuries 1 B.C. to A.D, 2000. 
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It was thought unnecessary to carry the record of the mean places of planets further vack than B.C. 1601, 
first. because itis extremely doubtful whether planetary places were noted in India even roughly before that date, ond 
secondly, because any person wisbing to ascertain the mean places of planets at an carlicr date can easily do so by noting 
in the above table the increase of inean sidereal] longitude of any planet for 100, 200, 300............ etc., years, ancl deducting 
this increase from the mean place for B.C. 1601. 


We will now present the reader with the working of two interesting problems in B.C. dates: ow examples are 
taken from Dr. Fleet’s article © The day on which Buddha diced” in the Journal of the Royul Asiutic Society for 1909. 


I. The duy won which Buddha died :-—B.C. 483, Karttiku Sukla 8. 


Moon’s Anom, at 


Commencement First New Moon commence- 
of Solar year. in Solar year, ment of 

Solar Year. 

(Conteris p. 4) B.C. 501 March ... 9°40 22-22 15-25 
(Table VL, p. 7) Add for 18 years. 66 10°66 16°66 
B.C. 485 March ... 10°26 32°88 31°91 

2953 (Syn. Mon.) 27-55 (1 Anuin. month) 

3°35 4°36 

335 


7-71 (Moon’s Anomaly 
at First New- 
moon in Solar 
year B.C. 483.) 

Table VILI (Addition tor Karttika Sukla 8 in a year in which 

sume previous month was adhika * is the saine as that tor Sukla & 


of the next month Margasira ). 214-59 21°71 
217-91 29°42 


27°55 (1 Anon. month) 


1:87 
Sun’> Kyuation for 218 days (Eyc-lable) --18 -'13 (Sun’s Equation) 


eine 


Moon’s Equation for 1°74 days (Eye-Table) -:15 1-74 
Sum -°26 —*25 
217°66 
Add commenceinent of Solar vear di cA we March 10°26 


227-92 


By Table VILL (p. 11), 227 days from 1 March==1% Oct., and*y2 cay =(by Bye-Tabic) 22 hours. 
“.On Dr. Fleet’s hypothesis. the tithion which Buddha cicd ended on 1% Uct, B.C. 483, at 2% hrs. after 
Sunrise =(according to our reckoning) 4 \.31. on L4th Ocv, 
Ll, Required the day of the Summer Solstice iv the year BC. 4xd, (6.c., the commencement of the Buddhist vessa in that 
year.) 

‘Lhe Sumner Solstice happens when the sun is at 90° Tropical Longitude, Table XVLL—A, gives the Sun’s siderea } 
longitude for every complete day of tie Solar year, while the table in Sec. 284, p. (103) cf the text gives us the difference 
between Indian sidereal and true tropical longitude for various epochs A.D. which we can apply, with sign reversed, to 
epochs B.C. Our epoch B.C. 483 preceded A.D. 520 by just 1003 years, 

For 1000 years the invvement of tie precession is (by the Table in Sec. 288) loo degrees. 

“. 90° Tropical longitude in B.C. 483 corresponded to 90% 4+ 165° ==106°5" Sidereal longitude. 

By ‘able XVIL-A, after -111 days complete, Sun's sidereal longitude is 107°26° -1:10°=i061l6’. For the 

balance +34 of a degree (106°5°—106°169-=34") we may add (by Table XAVIL-C) °33 of a day. 

“. In B.C, 48% the sun attained 90° ‘Tropical or LO6%* Sidercal longitude at 111°33 days of the Solar year. 

Since the year Commenced on March 10°26, we have, as the day of the Summer dolstice, March 10°264111-38_= 

March 121°59-=(by ‘able VIL) 29th June, ‘This agrees with Prof, Jacobi’s calculation, cited by 
Dr. Fleet (oc. cit. 
* The first New-imoon in Solar year BC. 483 being at 3°35 days, we learn from Table U1, p, 2, that this wasa year 
in which either Jveslitha or Ashadha was Adhika, In fact Jyeshtha was Adhika. 


TABLE XI--B. Shortest Interval in Days, Ghatikas and P 
NAKSHATRAS. 


Ordinarily % Ordinarily 


Names of Nakshatras. 


Order. 


27 Revati 
1 Asvini 
2 Bharani... 
3 Krittika (Zumil Kinutuigai) . 
4 Rohini FA 
5 Mirgasixva (Zunil Mirugasiram) 
6 Ardra (Zwmid Arudra or ‘Tir uvadirai) .. 
7 Punarvasu Ba 
8 Pushya (Zumil Pusam) 
9 Aslesha (Zawil Ayilyani) 


10 Magla (Zamil Mayiiain) “ 
114 Purva Phalgumi (Zumil 1 uran) 
12 Uttara Phalguni (Zimii Uttiram) 
13 Hasta (7amii Hastam) cok 
14 Chitra (Zumid Chittirai) 

15 Svati vit 

16 Visakha (7iumil Visakam) . 

147 Anuradha (Ziewid Anusham) 

18 Jyeshta (Zum Kettai) 

19 Mula (Zamii Muiam) 


20 Purva Ashadba (/umil Puralam) 

21 Uttara Ashadha (Zumi/ Uttiradam) 

22 Sravana (Zuwmil Viruvonam) 

23 Sravishta or Dauishta (Zimi Avittam) 
24 Satabhisaj or Sataraka (Jamil Sadayan) 
25 Purva Bhadiapada (Zamil Purattadi) 
26 Uttara Bhadrapada obey U rien hia 
27 Revati 


Names of Yogas. 


Q7 Vaidhriti 
4 Yishkamba 
2 Priti 
3 Ayushmat 
4 Saubhagya 
5 Sovbana 
6 Atiganda 
7 Sukarman 
8 Dbriti 
9 Sula 


10 Ganda 
41 Vriddhi 
12 Dhruva 
13 Vyaghata 
414 Harshana 
15 Vajra 

16 Siddhi 
17 Vyatipata 
18 Variyas 
19 Parigha 


20 Siva 

31 Siddha 
22 Sadhya 
23 Subha 
24 Sukla 
25 Brahman 
26 Indra 
27 Vaidhriti 


he 
vo 
fs 
° 
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Ordinarily 


Vaisikha 


— 


~ 
* 


Se Nw 
Oe el 


ea oe 


Sid, 1 
OO ow Se =— OC os 
Newco me 


ceanaur oak C7 


— 
cm 


27:17 57 
28 18 40 
29 19 23 


16 54 16 
17 50 45 
18 47 15 


19 43 44 
20 40 13 
21 36 43 
22 33 12 
23 29 41 
24 26 11 
25 22 40 
2619 9 
27 16 389 
2812 8 
29 8 37 


Order 


Conran 


10 


Jyushtia E 


il 


~ 
t 


ei ce 


w 

Cc 
CQ COT he He te 
Rew Om We 
ee Ge C2 aye = oe 


CoMmAMDoOrONrO 
bo Or c& bO co Go 
He pe PR et IP pops 


Oram 


9 58 10 
10 54 40 
Ti Gig 
12 47 3s 
13 44 8 
14 40 36 
15 37 6 
16 33 35 
17 80 5 
18 26 34 


19 23 4 
20 19 33 
91°26 53 
22 12 31 
is ae 
24 530 
25 2 0 
25 58 29 
26 54 59 
27 51 28 
28 47 58 


Ashiicdha 


ill 


id) 
t 


O: 
Fb bo Wo He ee Or 


Ge 


DAG Ok CoCo Re 
os 


He He He Or Ot Or 
mH Om Cr Owe Cres 


9 37 31 
10 34 0 
11 30 29 
12 26 58 
13 23 28 
ld 19 57 
15 16 27 
16 12 56 
17 9% 
18 5 55 


1y 2 24 
19 58 53 
20 55 22 
21 51 52 
22 48 21 
23 44 51 
24 41 20 
25 37 50 
26 34 19 
27 30 48 
28 27 18 
29 23 47 


Order 


COMNAUTRWH 


bed 


10 


Urdinarily 


Sravaua 


IV 


x. p. 
26 2 
26 45 
27 28 
28 11 
28 54 
29 37 
30 20 
31 3 
31 46 
32 29 


Cantanartanro 


33 12 
1] 33 56 
34 3d 
35 Z1 
li 36 4 
15 36 47 
» 37 30 
30 13 
15 35 56 
19 39 39 


20 40 22 
2141 3 
22 41 4x 
23 42 31 
24 43.14 
25 43 57 
26 44 40 
27 45 23 
2646 6 


COMIRHOrFWNHO 
Se Co Oe He 
me Dee ee oe 

ore 

> 


m bo bo bo 
Ooonwn 
'w 

- 


CetASOeS+ Swe O> 
— 
~~ 
i 
a 


——— 
nec 
wow 
ce & 
Cas 
wn ce 


be ee 
ao Om & 


_ 
ant 


9 52 40 
10 49 10 
li 45 39 
1242 9 
13 38 35 
14 35 5 
15 31 36 
16 28 7 
17 24 36 
18 21 4 


19 17 34 
20 14 4 
21 10 32 
22 7 3 
23 3 31 
24 U 2 
24 56 30 
25 62 59 
26 49 29 
27 45 58 
28 42 27 
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tom New Moon to ending Moment of each Nakshatra and Yoga. 
NAKSHATRAS. 


. Ordinarily iy Ordinarily A Ordinarily a Ordinarily 5 Ordinarily i Ordina rily 4 Chaitra, 1 Chaitra 
ks > ; 2 z Ks when no z when there 
| ss Asvina Karttika Margasira Pausha Magha Phalguna Adhika is Adhika 
° 1°) \°] 1°) ° ° 
Masa. Masa. 
Wi VII Vill IX x XI XII XIII 
deg. p ds £2p d. g. d. g. p. ee 0) i Hg 22 tLe ge Be d.g. p 
3 0 350 16 6 58 26 04220 20 03114 22 02 8 24 9» 9 y 27 058 38 2 0 47 31 
m= L 488 17 154 9 19 143 3 24 13157 23 12050 25 1 944 1 15991 3 1 48 14 
62516 18 25452 20 24346 22 23240 24 22134 26 210 27 S.- 50-3 4 2 48 57 
6 3 559 19 35535 21 34429 23 33322 25 32216 27 31110 3 4 046 5 3 49 40 
mw 4 642 #=230 45618 22 44512 24@ 434 5 96 42259 1 A155 4 5 149 6 4 50 23 
8 5 72h 21 557 1 23 54554 25 53448 OT 5 23 42 Q 5 12 35 yy oH<2 7 5 51 6 
e683 8 22 65744 24 64637 26 635 BL 1 6 24 95 8 613819 Oo 4 3°56 8 6 51 49 
1 7 8bl 23 758327 25 y 47 20¢> QT 7 36 14 a 1. a> -8 q.- 7a T 8 338 9 7 52 32 
a1 8 9 34 24 85940 26 8 48 3 1 37 57 3 8 25 50 5 814 44 S..3: 491. 46 8 53 14 
291016 35 96953 27 9 48 46 2 9 38 40 4 9 %6 34 6 915 27 9 1053 114 9 53 5° 
23 10 10 59 26 11 036 1 104999 3S 10 39 22 5 10 2716 7 101610 10 11 546 12 105440 
4 11i42 27 12 118 2 W512 4 11405 6 119759 8 111653 11 12 6299 13 115599 
25 12 12 25 weet Ss Wits Ss WOR” OY 1298 42> 9 121738 19°13 712 14 ‘966% 
26 13 13 8 2 14 244 4 135139 6 134131 8 13 2895 10131819 13 14 755 15 135049 
BT 14 13 51 3 1 327° 6 M5220 T 144214 9 1499 § 14 144191 14 15 898° 16 145799 
115 14 34 4 i6 410 6 1553 3 8 154257 10 15 2959 12 151944 15 16 921 17 1558 14 
2 16 15 16 5 17 453 "7 1653 46 9 164340 11 163034 183 162097 16 1710 3 18 16 58 57 
317 1559 6 18 536 8 175429 10 174422 12 173116 14 172110 17 181146 19 175940 
418 16 42 7 19 618 9 185512 411 1845 5 13 183159 15 182253 18 191229 20 19 093 
5 1917 25 8 42 71 10 195554 12 194548 14 193249 16 199335 19 201812 24 201 6 
62018 8 9 21744 11 O5637 13 204631 45 203395 47 20 24109 20 211355 22 21 lag 
7211851 10 22 827 12 215720 14 214714 16 2134 8 18 2125 1 914 221438 23 229 239 
S 221934 14 23 910 13 2258 3 15 224757 17 223450 19 222544 22 231591 2a 23 314 
9232016 12 24 953 14 235846 16 234340 18 2335 34 20 239627 23 2416 3 95 24 359 
{0 24 20 59 13 251036 15 745929 47 244922 19 23616 21 242710 24 251646 26 95 4 40 
14 25 21 42 14 21118 16 2% 012% 18 250 5 20 253659 92 252753 25 2617 29 37 26 538 
12262225 15 2712 1 17 27 054 19 265548 21 23742 23 262835 26 271819 ee a 
132723 S 16 281244 18 28 137 20 275131 2g 273895 24 2729919 27 281855 9g 8 64a 
14282351 17 291327 19 29 220 21 25214 23 2839 8 95 2830 1 1 29 1938 3 BETS 
15 29 24 34 26 29 30 44 
YOGAS. 
26 0 7 6 2 04256 8 02216 12 0 136 17 03726 21 01646 26 05235 3 O0O81F5 
B71 «3 36 5 1 389 25 9 11846 13 058 6 18 13855 gg 11815 27 149 5 | 1 28 25 
£20 84 6 23555 10 21515 14 15435 19 23024 93 2 945 1 245 34 5 224 54 
2 256 35 7 $3224 41 31144 15 251 5 20 8254 94 3614 2 342 8 G§& Ba 0% 
3 353 4 8 49854 12 4 814 16 34734 914 42393 95 4 243 3 438 33 7 4 1753 
4 449 33 9 > 2623 13 5 4438 17 444 3 22 519523 96 45913 4@ 535 2 8 > 1 29 
& 546 4 10 62152 14 age i Se & »4032 93 61622 937 555 42 & 631 3 9 6 10 53 
6 6 42 32 11 7.1941. 48 65742 19 637 2 94 71261 4 6 52 i2 GS. +28: °38 wee || 
9 739 1 12 §1451 186 75411 20 73331 98 8 921 2 748 41 a 824 °O—.14 S 350 
8 8 35 &l 13 Sirs" 37 85040 21 $30 1 246 9 650 3 8 45 160 8 92058 12 9 0 20 
9 952 0 14 10750 18 94710 22 92630 27 10 2 20 4 941 39 9 101729 13 9 56 49 
10102830 15 11419 #19 104839 23 = 102259 1 105849 § 1038 9 10 111357 14 1063148 
4 11 24 59 16 12048 230 1140 9 24 111929 2 115518 6 1134388 114 121028 186 i1 4948 
2122128 17 #125718 214 123638 26 1215 58 3 1251 47 71231 8 12 13 636 16 134619 
miss) 68}. 46 195847 92 1338 7 26 131297 4 134817 8 182737 13 14 3827 17 13.4247 
4141427 19 145016 23 142936 27 14 8 57 5 14 44 46 9 1424 6 14 145955 18 1439 46 
5 15 10 57 20 154646 24 1526 6 1 15 5% 6 154116 £40 152036 15 155625 19 15 35 45 
616 7 25 21 164315 g6& = 16 22 3h 2. 30-204 7 #163745 114 1617 5 16 165253 320 16 39 15 
T17 3 55 SS... 17,06:465 +26 17 19.6 3 16582 8 173414 123 171335 17 174924 24 1798 44 
818 0 24 23 18 3614 27 18 16 34 4 17 54 54 9 183044 183 1810 4 18 184552 29 19 25 13 
9 18 56 5+ 24 19 32 43 a 18-198 5S 185124 10 192712 14 19 633 19 194223 a3 i189 21 43 
1953 28 =6©95 = §6020 29 18 2 20 8 33 6 194753 114 202342 15 20 3 2 30 203851 24 201819 
4 20 49 53 26 21 25 42 me. 5 Se 7 204422 12 212012 16 2059382 24 213522 35 24 44 42 
2 21 46 22 27 22 22 12 @ 22 182 8 214051 13 2216 41 17 2156 1 22 223150 236 22141441 
8B 22 42 51 4 2318 41 6 2258 1 9 223721 14 231310 18 225231 23 232820 27 23 746 
4 23 39 21 3 24 15 10 6 235430 10 233350 1§ 24 940 19 2349 0 2a 24 24 49 1 24 410 
24 35 50 3 2611 40 7 2451 0 14 243020 16 2 6 9 930 244529 95 252119 2 2% 0939 
6 25 32 19 6 26 & 4 8 254729 12 252649 17 26 238 g1 254159 26 2617 48 3 2557 9 
7 26 28 48 & 27 4 38 9 264358 138 262318 18 2659 8 22 263828 97 2714158 4 2658 38 
1 27 25 18 6 28 1 7 10 274028 14 271948 19 2875537 23 27 34 57 1 28 10 47 &§ 2750 & 
2 28 21 47 7 2865737 114 282657 16 281617 @0 2852 7 g& 2881 27 2 29 716 6 28 46 37 
3 29 18 17 16 391247 25 29 27 56 
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TABLE XI.-C. Annual Correction (additive) for Nakshatras and Yogas A.D. 1840.-A.D. 1920. 
Nakshatras. Youn. Naksliatras. Youas. Nukshatras. Yogus. Nakshatras. — 
AID. gh yp Wt gh pili AD. whoop ag PRI ADL chp a eh p (EB A een fee 
1840 0 40 22 1 16 7 |18601 30 16 2 47 59 |18800 7 38 O 14 14 |19000 57 338 1 47 6 
1841 12) 1h 2 46 5 |18640 6 37 O 12 19 | 19810 456 382 #1 45 «21«}: 19014146 6B 68 Os CUD 
1842 011 85 O 10 25 |18620 5 30 1 43 #47 | 18881 45 24 838 16 9 |}19080 22 4 O 42 9 
18643 0 64 28 Da eae, ~ a6Ge i 44..93.° @- 44 16 1883 0 21 45 O 40 29 1903811139 2B @ 
1844 1 43 21 3 12 2 |18640 270 14 O 38 35 | 18841 10 38 2 11 2 | 19042 032 8 4 IO 
1846 9 19 42 9 38 $1 |18668 1 9 47 2 9 31 |} 188681 59 81 3 42 2 |190060 % 6B 1 8 
1846 OS ee ae ak 1866 1 58 30.8 40 80 | 16860 % 562 #1 6 1906 1 2% 46 2 49 347 
1847 1 57 28s 3 6 B80 OSH 1867 0 34.50 1 4 51 1887 1 24 45 2 3&7 43 10076. *. 1 Ot ae 
4648 33.49 #=1 2 AT 1868 1 23 43 2 35 48 1$en 60 “4 62°°@-¢63--4 1908 0 5) ® lind Be 
1849 1 22 42 " 33 54 |186980 0 1 0 0 9 |1g890 49 59 #1 33 1 1909 1 39 5 3 56 &2 
1°30 2 il 38 4 4 §2 1870 0 48 AT ae 5 ee 1890 1 38 52 3 3 58 1910 9 16 14 0 30 13 
en oe) 4s 6G. Ue 8 4agt 3.37 OG 8 3. 4 18910 15 12 © @ 19 19111 4 ; a i Fae 
1852 L -6. 49....8...9 <10 48792 0 lt -li 6 26 31 1892 1 ae 1 op BF 1912 1 54 90 3 33 8 
1853 he Ow ay. 2s op 1873 1 5 ¢ 1 57 92 1893 1 52 5& 3 30 Lt 1913 0 2) 21 O 56 29 
1864 1 2: 3 1 os 28 | 18741 51 & 3 28 20 | 486940 209 2 O & Bt |19141 WW 4 3 27 
1855 1 5) 56 B.-26. 36 18756 0 2 18 O 52 40 18065 1 18 18° 2 26 38 49162 8 7 3 & & 
1556 .0. 27. 16.0 80 46 146762 1% Ii. 2 23 38 | 18962 7 & 3 56 30 1916 0 44 27 1 22 45 
aoe Ao & & Sl 4h | 1877 2 & kod 4 36 | 489070 BB 96°94 OO | 1917 1 33 200 2 5&3 42 
1658 2 5 2 3 62 41 |18781 412 24 1°18 656 |18981 32 19 2 51 48 | 19180 9 41 O Lk 3 
1859 0 4) 23 1 16 47 |18791 31 18 2 y). 68 34 <4 BO 


49 54 |189990 8 40 9 16 8 | 1919 


| 
EXPLANATION. 

In the V.A., to Sec. 263, p. (95) of the text additive tables for Nakshatras were promised with the next edition. 

The convenience of having additive formulhe for the cwrent epoch A.D. 1840 to A.D. 1920 is so great that dic necessary 


tables aye presented to the reader in the above addenda as Tables XI—B. and XI—C. Examples will now be given, showing 
how these tables should be used, 


1, Pequived the ending moment vf Nakshatva Krittika for the month of July 1910 (vide \). 232 of Tables). 


(’s Anom. 


ts Vee ah ‘L,; Lh. es 
(Table XUf, p. 15) Jyeshtha New Moon. JUL ST Aas 2 30 40 
(Table XI-- b. ;,revious page) Shortest interval from Jyeshtha 
New Moon to No. 3 Krittika Nakshatra. 26 6 10 26 6 10 
Add Nakehatra correstion for 1¢10 (X1I—C, Supra.) 9 16 14 ) 16 14 
June 34 1 31 28 653 4 
i ae a ae 
(Table IX-l, p.23.) Nakshatra Eqn. for Anom, of 1 19 47 - 6 20 27 33 )—«17 (1 Anom, Month.) 
June 33 55 11 1 (28: 47 


Krittika Nakshatra ended on June 33, .e., on 3 July 1910, at 55 ghatikas 11 palas after mean Lanka Sunrise. If 
we want Jocal time. we should use Table XIUI. 


IT, Requised the ending moment of Yoga Vyatipata (No. 17) in July 1910. 


©’s Anom. (’s Anom. 

lon. ps a. gh on di. gh. pp. 

(Table X11, p. 151.) Ashadha New Moon. July 7 10 57 84 58 29 4 29 13 
(Table XI -B, previous page) Shortest interval from Ashadha 

New Moon to No. 17 Vyatipata Yoga. 3.58 34 3 58 34 3 58 34 

(XI—C. Supra) Add Yoga correction for A. D, 1910. 0 30 13 0 30 13 9 36 13 

(Table IX-i, p. 20a) Sun’s Yoga Eqn. for 89 d. 27 git.4 1 gh. 25 p. 11 39 44 89 27 16 8 58 9 

4 p. 20%, Moon’s Yoga Eqn. for 84.59 gh. 25 p.-19 gh. 40 p. 
Sum - 18 gh. 15 p. - 18 15 (@’s Yoga Eqn-) + 1 925 
July 11 21 29 8 59 25 


i.e, No. 17 Yoga Vyatipata ended at 21 gh. 29 p, after mean Lanka Sunrise on 11 July 1910. 


the tables are, as a whole, additive, it should be :emembered that in using ‘able XI-KE, the 


i) 


Addendum, TABLES XI—D and XI-E. Shortest Interval in days and decimals of a day 
from new moon to ending moment of each Nakshatra and each Yoga. 
EXPLANATION. 


fables XI-D and XI-E, which are printed on the next two pages, 
8. 263, p. (95) of the Text. One of the intervals in Table XI-D, as well as the 
should be added tothe moment of new moon in order to ascertain the endin 


are the additive tables promised in N.B. to 
result of the application of Table XI-E, 
¥ moment of any nakshatva or yoga. Though 


correction corresponding to 
the decimal portion of the argument should be subtvacted from the correction correspondi ng to the integral number of days 


after which the first new moon appears in each solar year. Where great accuracy is not essential, it, is unnecessary to 
calculate the correction corresponding to the decimal portion of the argument. ‘The argument for Table XI-E is always 
the day of the First New Moon in the Sola: Year. When the First New Moon is Jess than a day old in the Solar Year. 
prefix 0 to the argament. Thus, for A.D, 1915 (First New Moon in Solar Year, 0-9%55) the Nakshatra correction is 
22089 — (0733 4.0004) =2°1352 5 and the Yoga correction is 4°11036 - (13641 +°00076)—4 07319. 


EXAMPLES. 


The examples on the previous page will first be worked out with the aid of Tables XI-D and XI-E on the next, 
two pages. 


T.—Required the «ting moment of Nakshatra Krittika for the month Of July 1910. (ee Tables, p. 232.) 
Month. Day. Fraction (€’s Anom., 


of day, days. 
Table X, p. 126) Jyeshtha New Moou, A.D. 1910 ... dune vi 85 0-535 
ae ae oe eee eee 
Table-XI D, next page). Shortest interval from Jyeshtha 
. New Moon to Nos. Krittika Nakshatra ae + 26 10 + 26°10 
23°61 
- 27°55 (1 Anom. Month.) 
1°06 
(Table XI-E). ‘The first New Moon in the Solar Year being, 
according to Table X, at 25°91 days, this is the argument 
for Table XI-E (mext page). ‘The Nakshatra correction 
for A.D. 1910-11 is, therefore by ‘able XI-E, 0°34 ve 7 
mints 07 =— coe eee eos eee + “2% + >a 
June 34 02 1°33 
Table (IX-j). Nakshatra equation corresponding to 
('s Anom. of 1:33 days : an daa =<77 
June 33 “91 


ic, (by Eye-table) the Nakshatra Krittika in July 1910 ended on June 33, that is, on 8 July, at 55 ghatikas after 
mean sunrise. 


II.—Required the ending moment of Yoga Vyatipata (No. 17) in July 1910, (see ables, p. 232.) 
©’s Anon. (’s Anom. 


days days. days. 
, p. 126.) Ashadha New Moon, A.D, 1910, i July 718 25°91 053 
(Table X, p ) Bevis oo 


Table XI-D next page). Shortest interval from Ashadha 
‘ New Moon to No. 17 Vyatipata Yoga oes bes + 3°98 + 3:98 + 3:98 
(‘able XI-E). Applying, as before, the argument for 

A.D. 1910-1], 7.¢,, 25°91 to the Yoga correction 


table in XI-E, we have 0°63 minus 1B= vs > + ‘50 5s cin 
July 11°66 89°45 8:96 
or or 

=July 11, 39}¢h. 89d. 27gh, 8 days 574 gh. 


Table IX~(#) : ©’s Yoga equation for 89d. 27 gh,= +414 gh, 


+ligh. [©’s 
Table [X-(i): (’s Yoga equation for 8d. 59 gh.= —193 gh. yoga equation b 


Table IX-(i)] 


—184 gh. —18hgh., 
—— 8 days, 59 gh. 
Ending moment of No. 17 Vyatipata Yoga, July 11, 214gh, after mean (Lanka) sunrise. 
N. B.—‘he difference between this result and that arrived at on the last page is due to the fact that in the pre- 
sent working we have used Only two decimal places for mean ending moments and anomalies. 


We see that the method is applicable to Nakshtras and Yogas in any year, B.C. or A.D., 
A.D. 1840-A.D. 1920, as in Tables XI-B and XI-C on the three previous pages. 


not merely in the years 


Continued on page 12. 
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TABLE XI—D. Shortest Interval in Days, from New-Moon to endi 
NAKSHATRAS. 
Ordinarily g, Ordinarily E Ordinarily 4, Ordinarily 


Addendum. 


,, Ordinarily : Ordinarily : Ordinarily 3 Ordina 


u 
d Names of o @ 2 
k Nakshatras. k Vaisakha B Jyeshtha E Asha‘tha ® Sravana  Bavirapota k Asvina z Karttika z Margas 
I Il Ill Iv Vv VI VII Vil 
27 Revati 3 09892 5 08041 7 06199 9g 04339 11 O2498 13 0:0638 16 0890618 9705 
1 Asvini 4 20011 6 1°8160 8 16309 10 14458 12 12608 14 10757 17 1902519 1717 
2 Bharani... 5 30130 7 28279 @ 26428 14 24573 138 22727 165 20376 18 29114290 2729 
3 Krittika... -- 6 40249 8 33398 10 36548 12 34697 14 32816 16 30995 19 392653214 2741 
4 Rohini... . 7 50368 @Q 48518 4114 46567 13 44816 15 42965 17 41114 20 44948222 4753 
5 Mirgasira . 8 60488 10 5°8637 12 56786 14 54935 16 5°3084 18 51233 21 5950298 5°765 
6 Ardra . 9 70607 11 68756 13 66905 15 65054 17 63203 19 61352 22 6962194 6777 
7 Punarvasu . 10 80726 19 7:9875 14 77024 16 75173 18 17°3322 20 7:1472 23 7:974025 7°738 
8 Pushya ... » 11 9°0845 13 88991 15 87143 17 85292 19 83442 21 81591 24 8985996 8800 
9 Aslesha ... - 12100964 14 99113 16 97262 18 95412 20 93561 22 91710 25 99978 27 9812 
O Magha ... 13 111083 15 109232 17 10:7382 19 105531 24 103680 23 101829 29 110097 1 10-824 
41 Purva Phalguni 14 121202 16 11:9352 1811:7501 20 115650 22 11:3799 24 11°1948 27 12:0216 2 11°836 
12 Uttara Phalguni ... 1513:1322 17129471 19127620 24 125769 23 12°3918 265 12°2067 1 13°0336 3 12848 
13 Hasta + 16 14:1441 18 13°9590 20 13:7739 22 135838 24 134037 26 132186 2 140455 4 13°860 
14 Cnitra .» 17151560 19 14:9709 214 14:7853 23 146007 25 144156 27 142306 3 150574 § 14°872 
15 Svati ..» 18 16:1679 20 15':9828 22 15°7977 24 15°6126 26 154276 1 152425 4 16:0693 @ 15884 
16 Visakha ... » 1917°1798 21 16°9947 23168096 25 166246 27 164395 2 162544 § 17:0812 7 16896 
147 Anuradha . 20181917 22 18:0066 24178216 26 176365 1 174514 3&8 172663 6 180931 8 17-908 
18 Jyeshtha ... .» 21192036 23 190186 25 188335 Q7 186484 2 184633 4 182782 7 191050 g 18-919 
19 Mula » 22 202156 24 20:0395 26198454 1 196603 3 194752 § 192901 8 20:1169 10 19931 
20 Purva Ashaiha .,, 23 21:2275 25 21:0424 27 20°8573 2 20°6722 4& 204871 6 203020 9 211239114 20943 
21 Uttara Ashadha ... 24 222394 26 22:0543 1 218692 3 21°6841 § 214990 JT 21°3139 410 22:1403 12 21-955 
22 Sravana ... . 25 232518 27 23°0662 2226811 4 226960 6 220109 8B 223259 114 23:1527 13 22°967 
23 Sravishta 6 26 242632 14 240781 3 238930 § 23°7079 T 235229 9 23°3378 12 2+1646 14 23-979 
24 Satabhisaj - 27252751 2 250900 4 24:9019 6 24°7199 8 24-5348 10 243497 13 251765 15 24-991 
25 Purva Bhadrapada . 1 26°2870 326:1019 5 25:9169 7 25°7318 9Q 255461 11 25°3616 14 261834 16 26-003 
26 Uttara ee 2 27°2990 84271139 6269288 8 26°7437 10 265586 12 26:3735 15 27:2003 17 27-015 
27 Revati 3 283109 § 281258 727-9107 9 27°7556 11 275705 13 27°3854 16 282123 18 28-027 
4 29°3223 = 291377) = «23°9526 «10 23°7675 12 285824 14 283973 17 292242 19 29-039 
15 29°4093 

Names of Yogas. YOGAS. 
27 Vaidhriti -- 5 03992 9 05548 13 02104 18 08075 2g 04631 26 O1187 4 O7157 8 0371 
4 Vishkamba 6 1:8107 10 14963 14 11519 19 1:7490 23 14016 27 10601 5S 16572 Q = 1°312 
2 Priti 7 2°7822 41 24378 15 20934 20 26905 24 23160 1 20016 6 2598710 2254 
3 Ayushmat 8 37237 12 33793 16 3:0349 21 36319 25 32875 2 2:9431 JT 3540241 3195 
4& Saubhagya 9 46652 13 4:3208 17 3°9763 22 45734 26 42290 3 38846 & 4481712 4137 
5 Sobhana . 10 56067 14 5:2622 18 49178 23 55149 27 51705 4 48261 Q 57423213 5:078 
6 Atiganda - 144 65482 15 62037 19 58593 24 64561 1 61120 5S 57676 10 6364714 6020 
7 Sukarman 12 74896 16 71452 20 63008 25 73979 2 7:0535 6 67091 11 7306215 6-961 
8 Dhriti 13 84311 17 80867 214 7°7423 26 83394 3 7:9950 7 176306 12 8247716 7-903 
9 Sula 14 93726 18 90252 22 86838 27 92809 4 389365 8 85921 13 91891 17 8844 
10 Ganda - 15103141 19 9:9697 23 96253 1 102221 5 98780 9 95335: 14 10130618 9-786 
414 Vriddhi +» 16 11°2556 20109112 24105668 2 11°1639 6 10°8195 10 104750 15 11°0721 19 10-727 
12 Dhruva - 27121971 24 11°8527 251155083) 3 12:1053 7 11-7609 11 114165 16 120136 20 11-669 
13 Vyaghata . 18 131386 22 127942 2612-4498 4 13:0168 8 12°7024 42 123580 147 129551 21 12610 
14 Harshana «+ 19140801 283 13°7357 27 13°3912 5 13:9883 9 136439 13 13°2995 18 13°3966 22 13°552 
15 Vajra .. 20 15:0216 24 14-6771 1 14:3327 6 14:°9298 10 145854 44 14:2410 19 14:°8331 23 14-493 
16 Siddhi » 21 15°9630 25156186 2 15:2742 7 15°8713 11 15°5269 15 15°1825 20 15-7796 24 15-435 
17 Vyatipata » 22 16:9045 26165601 3 16:2157 oe 168128 12 164684 16 161210 24 167211 25 16376 
18 Variyas » 23 17°3460 27175016 417:1572 9 17°7543 13 174099 17 17:0655 2g 17-6625 26 17:318 
19 Parigha + 24187875 1184431 5180987 10 18°6958 14 183514 18 180070 23 186040 27 18-259 
20 Siva » 265197290 2193846 6 19°0402 4114 196373 15 192929 19 189481 24 19°5455 41 19-201 
21 Siddha «- 26 206705 3 203261 7 19°9817 12 205788 16 20:2343 2O 19°8899 25 204870 Q 20°142 
22 Sadhya - 27 216120) 94 21:2676 = 8 20-9232 13 215202 17 211758 214 20°8314 26 214285 3 21-034 
23 Subha 1 2255385 =966§ 222091 9 218647 14 224617 18 22:1173 22 21:7729 ZT 223700 & 22-025; 
24 Sukla 2 234950 6 23:1506 10 228061 165 234032 19 230588 23 227144 1 23-3115 § 22967 
25 Brahman 3 244365 7 24:0920 11 23°7476 16 24°34417 QO 240003 24 236559 Q 242530 6 23-908 
26 Indra 4 25°3779 = 8 25-0335 «12 246891 17 252862 24 24-9418 26 245974 3 251945 TFT 24-850 
27 Vaidhriti 5 263194 =©9 25'9750 13 256306 18 26°2277 22 25:8833 26 25°5389 4 261360 8 25-791 
6 272609 10 26:9165 14 265721 19 271692 23 26°8248 27 264804 5§ 270774 9 26°733 
7 28:2024 14 278580 15 275136 20 281107 24 277663 1 274219 6 280189 10 27-674 
8 291439 12 28:7995 16 284551 21 29-0522 25 28°7078 2 283633 7 289604 11 28616 

17 29°3966 3 29°3048 
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11 
oment of each Nakshatra and Yoga. | TABLE XI-—E. ANNUAL CORRECTION. 
NAKSHATRAS. | Argument:—Date of appearance of Ist New-Moon in 
Ordinarily ,, Ordinarily ,, Ordinarily 5, Chaitra, ,, Chaitra ie me ae Meigs hake g i grat 
ra) @ ® when no ® when there The correction corresponding to the decimal portion of the 
Pausha & Magha & Phalguna & Adbika B is Adhika arguinent should be subtracted from the Nakshatra or Yoga 
re) re) O Masa. O Masa. correction corresponding to the integral portion; thus the 
Ix b XI XII XIII Nakshatra correction corresponding to an argument 28:53— 
0°11 minus -04=0°07. 
) 05204 92 03353 B24 01502 |@7 09771 2 07920 NAKSHATRAS. 
15323 93 1:3472 25 11622 4 1:9890 3° 1:8039 Rid ee Ane ae 
} 25442 gq 23592 26 21741 2 3:0009 A 28158 rg. Corrn. Arg. Corrm. Arg. Corrn. Arg. Corrn. Arg. Corrn. 
; 35562 25 33711 97 3:1860 3 4:0198 5 38277 | O 2:20890 -O1 00075 ‘30 -02244 -59 04413 -8B -06582 
| 45681 96 43830 4 41979 4 5:0247 6 4°8396 || 1 213410 -O2 -00150 -31 -02319 -60 -04488 -B9 -06657 
» 55800 a7 53949 2 52098 5 60366 7 58516 | 2 2°05930 -O8 -00224 -32 -02394 -61 -04563 -90 -06732 
} 65919 4 641068 3 62217 6 70186 8 6°8635 7 3 1:98450 -O4 :00299 ‘33 02468 °62 -04638 -914 -06807 
17-6038 9g 74187 42 72336 FT 80605 9 T8754 4 190970 -O5 -00374 +34 -02543 63 -04712 -92 06892 
-—=«86157 «6384306 «= 82456 = «90724 10 «88873 5 183490 -O6 ‘00449 -35 02618 64 -01787 -93 06956 
| 96276 A 94426 «G& 92575 Q 10-0313 14 98992 6 1:76010 -O7 :00524 -36 02693 -65 -04862 ‘Qa -01031 
: 7 1-68531 ‘08 -00598 -37 -02768 -66 -04937 -95 -O71UR 
106396 86 104545 F 102694 10 11:0962 12 10-9111 || 8 161049 -O9 -00673 -38 -02842 -67 -05012 -96 -07181 
11-6515 «6 114664 = 8 «11-2813 44 121081 43 11°9230 | 9 1:53569 -10 -00748 ‘39 -02917 -68 -03086 -97 -07256 
12-6634 7 12-4783 G 12-2932 12 131209 14 129350 
}13°6753 = & 13-4902 10 133051 43 141320 15 13-9469 |, 10 146089 -411 °00823 -40 -02992 -69 05161 -98 C7330 
(146872) g 145021 44 143170 14 15°1439 16 149538 | 14 138609 -42 -00898 -44 -03067 °70 05236 -99 -07405 
-15°6991 10 15°5140 12 15°3290 15 16°15538 147 15-9707 12 131129 -43 :00972 -42 -03142 +74 -05311 
16-7110 14 165260 43 163409 16 17:1677 18 16-9826 13 1:23649 +14 -01047 -43 03216 -72 -05336 
(17-7230 12 17°5379 44 173528 47 191796 19 17°9945 14 1:1616) -15-01122 -44 03291 -73 -05460 
18°7349 13 185498 15 183647 18 191915 20 19-0061 15 108639 -16 -01197 -45 -03366 -74 -05535 
-19°7468 14 195617 16 19°3766 19 20-2034 214 20-0193 16 101209 -17 -01272 -4§ -03441 °75 -03610 
_—-47..0°93729 +18 01346 -47 -03516 -76 -05695 
20°7587 15 205736 17 203885 20 21-2153 22 21-0303 | 18 0.86249 -19 -01421 -48 -03590 -77 -05760 
21-7706 16 21:5855 18 21-4004 24 92-2273 23 220122 19 078769 -20 -01496 -49 -03665 °78 “05334 
22:7825 17 225974 19 22-4124 29 232392 24 93-0541 
23°7944 18 23:6094 20 23-4243 23 24-2511 95 24-0660 2C 0-71288 -21 -01571 -50 -03740 “79 -05909 
24-8064 19 24-6213 21 24-4362 24 25:2530 26 25-0779 . 21 0°63808 -22 -01646 °54 ‘03815 -80 -05984 
25°8183 20 25-6332 22 25-4431 25 26-2749 27 26-0898 || 22 0:56328 -23-01720 -52 -03890 -81 -06059 
26°8302 21 266451 23 26-4600 26 27-2868 4 271017 | 23 048348 -24 -01795 -53 °03964 -82 -06134 
27-8421 22 27-6570 24 27-4719 27 232937 2 281137 || 24 0-41368 -25 01870 -54 -04039 +83 -06208 
288540 23 286689 25 2849838 1 293197 3 29:1256 | 25 0:33888 -26-01945 -55 04114 -84 -06283 
26 29-4957 | 26 0-26408 -27 02020 +56 -04189 -85 -06358 
27 018928 -28 -02094 57 04264 -86 -06433 
| 2B 011448 -29 -02169 -58 -04338 °87 -06508 
YOGAS. | 29 0:03968 
00269 17 06240 214 02796 26 0:8767 3 05323 YOGAS 
09684 18 15655 22 1:2211 97 181892 4 14737 | : 3 
19099 19 25970 23 21626 141 27596 5 24152 O 411036 -01°-00139 .30 04176 °59 .05212 -88 -12249 
28514 20 34485 24 31011 2 37011 6 3-3567 1397117 °O2 “00273 +31 01315 -60 08351 -89 12388 
37929 21 43900 25 40155 3 46426 7 4-2932 2 383193 -O3 OOLT 32 Ol454 G1 03491 -90 -12527 
£7314 22 5°331t 26 49870 4 55811 8 5-2397 ae ci esc na ah tec AE: abi FN 
56759 23 62729 27 59285 5& 652356 9 61812 4 355360 ‘05 00696 “34 “04732 “GS “08769 +92 - 12805 
66173 24 7-2144 1 68700 6 17-4671 19 71297 5 341441 OG -00835 °35 04872 “G4 08908 -93 +12945 
75588 25 81559 @ 78115 7 84036 11 30642 Caress eee ae eee ee eee a 
8 2:99684 *09°01253 +38 05289 +67 09326 -96 -13362 
94418 27 100389 4 96915 9 102916 13 99179 PHOT Ey £0 “OLLG2 “90 “RSETS OS: OIG we eee 
10-3833 4 10°9804 5 106360 10 11:233 8336 
ME Se ryesty 8 IL-A773 44 12-1740 is t-aapi 10 2°71816 *44 °01530 °40 -05568 -69 -09601 -98 -13641 
12-2663 3 12-3634 7125190 12 131160 16 12-7716 41 2°57927 *12 01670 °42 “05707 “70 “09713 “99 -13780 
13-2078 4 133048 813-4604 143 14-0575 47 137131 12 2°44008 13 01809 -42 05316 “774 -09832 
141493 6 14-7163 9 11-4019 14 149990 18 11-6516 AS SOUND) AS OIG Sa aece ae 2O0SS 
15-0907 6 15°6878 10 15-3434 15 15-9405 19 153961 14 216170 “15 (02088 “44 06124 “73 “10161 
16-0322 7 16°6293 11 16-2319 16 163820 20 163376 15 202251 +16 -02227 +45 -06263 74 +10300 
169737 8 17-5708 1217-2264 1417 17-4235 94 17-4791 Oe ain sim CanOs cae -tinsia- Na ieete 
17-9152 “*19: 2-16 Rs ne ‘ 3° ‘02505 ° ‘O5542 ‘LUSTS 
48-8567 10 194538 1419-1094 19 197065 23 193621 49 146575 -20 ‘02734 -49 -06820 +78 +20851 
9°7982 11 20:3953 15 20:0509 20 206179 20°30: ae be! 
29-7397 12 213368 16 20-9924 24 21-5404 =f ar9iK0 BO LOS6OG St 5 "USSSS BO 505988 “Fe 10890 
21-6812 13 22-2783 17 21-9338 22 22-5309 26 221965 21 118737 *22 *03063 °51 °07098 “80 “11135 
22-6227 14 232197 18 22-8753 23 23:4724 27 23+LoK0 22 101815 +23 03291 52 07238 “Bt 11274 
235642 16 241612 19 23-8168 2a 244134 4 24-0695 | 23 .0°90899 +24 -03340 °53 07377 82 “11413 
245056 16 25:1027 20 24-7583 25 25-3554 g 23-0110 | 24 976980 -25 03480 “SH 07516 -B3 -11553 
25-4471 417 26-0442 21 25-6998 26 26-2969 3 25-9525 || 25 63061 26 03619 55 07655 -84 “11692 
26°3886 18 26-9857 22 26-6413 27 27-2331 4 263940 | 26 049142 +27 03758 °5G -OT795 +85 “11831 
27-3301 19 27-9272 23 27-5828 14 28-1799 5 27-8355 | 27 035223 -28 03997 °57 07934 *86 11970 
282716 20 288687 24 285213 2 29-1214 6 28-7769 | 28 021301 -29 91036 -58 08073 °87 "12109 
29-2131 25 294658 || 29 007385 
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Addendum. Continued from page 9. 
ITI.--Required the ending moment of No, 1% Anuradha Nakshatra in June 484 AD. (see Tables, p. 232), 


('s Anom. 
days. days. 
(‘Table X, p. 48). Ashadha New Moon, A.D, 4%4 bel June 967 4°50 
+ 3°95 
(Table XI-D, overleaf) Shortest Interval! from: Ashadha 
New Moon to No. 17 Anuradha Nakshatra ss * +10°74 4+ 10°74 
(Table XI-E, overleaf) Nak, correction for A.D, 484-85 is 
that corresponding to 24°39=0°41 minvs 03 = in + *36 + °38 
1 te, June 20°7% 19-54 
(Eye-Table) (’s tithi equation for Ano. of 19°57 days, 
reduced to Nakshatra Equation, is ‘3 pe bik + °38 


eee 


June 21:17 
Our Nakshatra Anwadha (No. 17) ended on 21 June, A.D. 484, at -17, iv., 10 ghat. after mean sunrise. 


N.B.—In using the Eye-'lable for Nakshatra and Yoga equations, we should first of all find the equation as if 
we were investigating a (itbi, and then reduce the tithi equation to a Nakshatra or Yoga equation according to the 
scale furnished by the Eye-Table. We give another example to illustrate this. 


IV.—Required the ending moment of Yoga Suklu (No. 24) in June 484 AD, (vee Tables, p. 282), 


days. ©’s Anom. ( ’s Anom. 
days. days. 
(‘Table X, p. 48). Ashadha New Moon, A.D. 484 ... June 967 24°39 4-50 
+59°06 + 3°95 


(Table X1-D, overleaf). Shortest interval from Ashadha 

New Moon to No. 24 Yoga Sukla ... saat a xe oe EST +10°57 410-57 
(Table XI-E, overleaf). Yoga correction for: A.D. 484-85 

is that corresponding to an argument of 24:39 days, 7.¢. 


O77 minus °05 a ais as = ++ 072 +0°72 + 072 
June 20°96 94°74 +19°74 

(Eye-‘lable) Sun’s tithi equation for 94-74 days, is — 04d. 

This with sign reversed (for Yoga), and reduced to scale + 003 (© Yog2 

of Yoga equation, hecomes rc ... -°08d. —— Equatior.) 
(Zye-Table). Mcon’s tithi_eqn. for 19°77 days is +°41d. 19-77 

This, reduced to scale of Yoga equation, becomes + 35d. 
Sum of Sun’s and Mcon’s Yoga equations ... +°38 + ‘38 


——— 


Ending moment of our Yoga No. 24, Sukla, ... ... dune 21°34—203ch. after mean sunrise on 21 June, A.D. 484. 


INDIAN CHRONOLOGY 
(SOLAR, LUNAR AND PLANETARY) 
B.C. 1 to A.D, 2000. 


PART I. 
Relations between Indian Astronomy and Indian Chronology. 


N.2B.—Decimal parts of aday may be converted into ghatikas and palas (naligai: and vinadis) by means of 
Table XIX, and into hours and minutes by means of Table XX. 


CHAPTER I. 
THE SYNOLICAL MONTH AND THE INDIAN SOLAR YEAR, 

1. Astronomical Constants.—A regular treatise on astronomy always closes 
with a chapter on astronomical constants, viz., those elements of calculation which are 
of use in predicting astronomical events. A book on astronomical computation, like the 
present one, must begin, not end, with astronomical constants. 


2. First Astronomical Constant.—The Moon's Synodical Month or Luna-— 
tion.—The first astronomical constant we have to know in Hindu astronomy is the 
moon’s synodical month of 293 days. The exact length of this period, according to the Sirya 
Siddhanta,* which we shall always follow, except when otherwise stated, is 29°530587946 days. 
The ancient Hindu astronomers purposely calculated this period to what we should now call 
nine places of decimals in order that there might be no error even after thousands of years. 
The period fixed by modern astronomy does not differ from the above in the first six decimal 
places, and as 0000008, the actual difference, is zéy Of a second, it follows that the differ- 
ence between European and Indian astronomy in 5,000 years or 61,844 synodical months 
May amount to 4,260 seconds or a little over 1 hour and 11 minutes. We shall see, when 
we come to compute new moons, that, in practice, the difference between the European and 
the Indian computation of new moons is very much less. [Vide Sec. 118, Rule (3) zvfra.] 


3. What is a Synodical Month ?—A synodical month or lunation is the 
interval between one new moon and another. You are apt to imagine that this is the period 
in which the moon travels once round the earth. It is not so. It is the period in which the 
moon gains one complete revolution over the apparent or visible motion of the sun: and as 
this is a most essential fact, which you should thoroughly understand in order to work any 
problem in Indian dates intelligently, we will spend some time in considering it. 


The moment of new moon is the moment when sun and moon have the same longi- 
tude, z.¢., are at the same distance measured from a fixed point in the heavens. When once 


* The Surya Siddhanta, the best known system of Indian astronomy, is believed to have been current in its present 
form since the llth Century A.D. and is the standard for all India. Numerous other Siddhantas are extant, but only 
one of them, the First Arya Siddhanta, is referred to in the present work, in addition to the Surya Siddhanta, 


(2) 


this moment is past, the moon resumes her journey at the rite of, say, 15 degrees a day and 
the sun resumes his at the rate of one degree a day. It follows that the moon gains twelve 
degrees over the sun in a day and therefore she gains 360 degrees in about 50 days. All 
these figures of days are approximate, but they will enable us to picture to ourselves what 
takes place. The synodical month, then, is the period during which the moon gains 60 
degrees over the sun, and its exact length is 29°530587946 days. 


A. The Solar Year—The next astronomical constant which we have to study 
is the solar year, the length of which, according to the Stirya Siddhinta, is 365°258796484 
days. You have probably heard that the length of the year, according to modern astro- 
nomy, is 365°2422408 days, that the Julian calendar made out the year to be 360°25 days, is 
.00776 of a day in excess of the correct figure ; that to rectify this error, Pope Gregory 
in 1582 ordered the dropping out of 10 days and the British Parliament in 1752 * similarly 
dropped out 11 days, and that to avoid a recurrence of the error, we now drop out three leap 
years out of every hundred. You may be inclined to wonder that the Hindu astronomers 
adopted for their solar year a period which is not less than one ghatika in excess of the 
modern astronomical year. The year of 565°2422408 days is, however, a tropical year, 
whereas the Hindu astronomical year is an avomalistic + year, and we should really compare 
the Hindu year with the modern anomalistic year, which we seldom hear of in practice, but 
the correct length of which is 365°2596206 days, being an excess of -001 day over the Hindu 
year. This no doubt makes a difference of several days in the course of four or five thousand 
years, but as the Hindu year is essentially lunar and not solar, not much practical incon- 
venience is caused by the difference. 


Perhaps you would like to know the practical difference between a tropical 
and an anomalistic year. <A tropical year is that which brings the seasons round at the 
same time of the year, whereas an anomalistic year is that which brings back the sun’s 
anomaly, t.e., the rate at which he moves round the earth. ‘This rate varies according as 
the sun is near to, or removed from, his perigee, z.¢., the point when he is nearest the earth, 
and once a year the sun returns, as it were, to his old pace. Now this varying pace of thie 
sun is veiy important for calculating the moment of new moon, as well as for calculating 
the moment of sunrise, and this is probably why the [lindu astronomers reckon the course of 
the sun by the anomalistic, instead of by the tropical, year. 


5. The Decursus of the Hindu Solar Reckoning.—f{jndu astronomers reck- 


on the present chronology from the midnight between 17th and }8th February 3102 B.C., 
which is commonly called the beginning of Aaliyuga. On the morning of 18th February 
8101 B.C., that is one year later, one complete Hindu solar year had run out by 6°13 a.m, 
té., at “25875 of the day. As however the Hindu day is always reckoned from sunrise, mean 
sunrise for the whole of [India being at 6 a.m., the first year is reckoned to have been com- 
pleted at 13 minutes (or exactly ‘00876 of a day) Indian time of the day, on 18th February 
3101 B.C, At this moment the year | of Hindu chronology began. You probably think it 


* his was occasion when the N EW Sry! E (m re full OF P lai ned 1 h Ct we \ e 93 1 24 1 } ard or 
f the + oP ore t ’ Ve i. i Ss (cS. t 3 st 
Week-day ") was introd uced. [ , 
; i 1 } "4 ra rs ut t d sig? atior ? On ¢ listi ; VY ay ] I 18) 3 105) able i } C i 


(3) 


was the year 2 which began on 18th February 3101 B.C., and not the year 1; but the 
Hindus generally reckon completed or expired years, and not current years, as the European 
calendar does ; and this is another point which you should thoroughly understand. The first 
year of the Hindu chronology, which began on 18th February 3102 B.C,, is, according to Hindu 
reckoning, the year 0. By adding 3101 to an English calendar year A.D. you can always 
arrive at the corresponding (expired) year of Kaliyuga. Thus the present year 1910 A.D. is 


may, O011- -For a-BC. year, the K.Y. equivalent is obtained by subtracting it from 3102, 
not 3101. 


6. Correspondence between A.D.and K.Y. years.—Tables VI, VII, and X ex- 
hibit in a very simple and intelligible manner the correspondence between A.D. and 
K.Y. years. Advantage is there taken of the fact-tfat a century year A.D.corresponds to a 


century year K.Y. increased by 1. Thus 100 A.D. corresponds to 3201 K.Y., 1900 A.D. to 
0061 K.Y., and so on. 


If you reckon 365°258756484 days for every Hindu year, you will find that the 
conimencement of 3101 K.Y. fell on 16th March, 1 B.C., at ‘15379 of the day. The Hindu 
astronomers, however, have to drop 21706944 days out of this reckoning, because the 
Indian Solar Year 0 Kaliyuga really began 2°1707 days before the moment above assigned 
for its commencement. This dropping out or correction is called Sodhya,* and we shall 
meet with it again. 


It thus happens that 3101 K.Y. commenced in 1 B.C. on 13th March at 9831 of the 
day after mean sunrise (6 a.m.). From this point Tables VI, VII, and X will Carry us on 
regularly through every year up to 2000 A.D. 


——__—_—_—_—_—- ..___—__ —. 


CHAPTER IL. 
FIXING THE MOMENT OF MEAN NEW MOON. 


7. At the first moment of K.Y. 0, according to the Sarya Siddhanta, the sun and 
moon had the same mean longitude, that is, the moon was new at that instant. At the first 
moment of 1 K.Y., 365°258756484 days would have passed, that is 12 synodical months, and 
in addition 10°891701134 days. That is, at the first moment of K.Y. 1, the moon was*not 
new as she was at the first moment of K.Y. 0, but she was 10°89170 days old: and the first 
mean new moon in K.Y. 1 occurred on 29°530587946 minus 10°891701134 days = 18'638886812 
days after the commencement of K.Y.1. In this way in every Hindu year the first mean 
hew moon would occur 18°63889 days later than in the previous year. In the year K.Y. 2 
a mean new moon occurred 2x 18°63889 days=87'27778 days later than the commencement 
of the year, but as this period exceeds a synodical month, the frsf mean new moon in K.Y. 2 
really occurred 37°27778 less 29°53059, that is, 7-74719 days after the commencement of the 
year K.Y.2. The day of occurrence of the first mean new moon in each successive year after 
0 K.Y. is given in Table VII, and we see from that table that in 100 K.Y. the first mean 
new moon occurred 3:46164 days atter the commencement of the year. We follow the table 


TC 


7 ats , , syery year, including year 0 Kaliyuga. ‘lhe point should be 
* 1) hya should, properly speaking, be applied to every year, incluc 8 ; he . 
I ap Petey Hs media tite pes ce, ee tithis in any year. §.C. The nature of the correction oailed Sodhya 
is uxplained in Sec. 66. 
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through 200, 300, etc., years, till we find that in 3000 K.Y. the first mean new moon occur- 
red 15°25746 days after the commencement of the solar year. For 3101 K.Y. (or 1 B.C.) 
we reckon the time of occurrence of the first mean new moon thus -— 


Days. 
For 8000 years jai ae ses oe si .. 15°25746 
Yor 100 years oes a0 eee ove ave ... 346164 
Yor 1 year oti ise pee yh ste ... 1863889 
3735799 
Dedwt 1 completed synodical month .,,  29°58059 
Remainder ,,, 7°82740 
Add the Sodhya which causes the solar year to commence 2°1707 days earlier 
than it does by mean computation (vide Sec. 66 infra) er vee 21707 
Occurrence of first mean new moon in K.Y. 3101 (1 B.C.) iat ...  9°99810 days. 


That is, in 1 B.C., the first mean new moon of the Hindu solar year occurred almost 
exactly 10 days (properly 10 days less ‘0019 of a day) after the commencement of the solar 
Vear. 

8. From 1 B.C. we can follow the occurrence of the first mean new moon in each 
successive year according to the Tables VI and VII, the figures in which have merely to be 
added up suitably for each year. ‘Thus if we require the date of the first mean new moon in 
the current solar year K.Y. 5011, we proceed -according to the tables :-— 

For K.Y. 5001, 16°70809 days. (lab. VI). 
For 10 years, 9°20584 ,, (Tab. VII). 


For K.Y. 5011, 25:91343 __,, 
That is, the first mean new moon in the year A.D. 1910-11, K.Y. 5011, occurs 
25°91343 days after the commencement of the solar year, and as the solar year itself com- 


mences, as we may see from other columns of the same tables, on Ap. 12°62041 
+°58756 


t.€., on April 13:20797 
it follows that the addition of 25°91343 days, 
or 39°12140 days from 1 April, in other words 9:12140 days in May 1910, will give us the 
time of occurrence of the first mean new moon in K.Y. 5011. We may, if we like, convert the 
decimal places into ghatikas and palas or hours and minutes, according to Table XIX or XX, 
and we shall have as the result, 9th May 1910, 7 ghatikas and 17 palas or 2 hours and 55 
minutes. This is the time of occurrence of mean new moon. About the actual ending 
moment of this or any other new moon tithi, we shall learn presently. 
N.B.—For the meaning of ghatika and palu, See Sec. 180 infra, 


— 


— 


CHAPTER IIL. 
SUN’S AND MOON’S ANOMALY AND ACTUAL MOMENT OF NEW MOON, 


9. We computed the time of occurrence of the first mean new moon in K.Y. 5011, 
and we arrived at the result, 7 ghatikas and 17 palas after mean sunrise on 9th May 1910. 
If now we look into a Panchangam, computed from the English Nautical Almanac, like 
Mr. Srauti’s Tiruvadi Panchangam or Messrs. Raghava Chari & Son’s Nungumbaukam 
Panchangam, we shall find the time of occurrence of the new moon in.May 1910 to be 9th 
May, 18 ghatikas and 2 palas after sunrise. It is encouraging that we are so near the Pan- 
changam result, but we are not nearenough. The Panchangams in question are calculated 


> 
ve 
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for the latitude and longitude of Kumbakonam and Madras, respectively, whereas our calcula- 


_ tion is for mean sunrise (6 a.m.) at the Equator on the meridian of Ujain, which is accepted by 
Hindu astronomers as a starting point in the same way as Greenwich is accepted by modern 


English astronomers. It is known that Madras time is 18 minutes or 45 palas in advance 
of Ujain time, and, further, sunrise at Madras on the 9th May 1910 is noted in the Pan- 
chiagam as occurring 12 minutes or 30 palas before 6 a.m. These two circumstances account 
for a difference of 75 palas or 1 ghatika and 15 palas between our mean time and the 


Panchangam time, but there is still a difference of 4 ghatikas and 30 paias or ‘0750 of a day 
to be accounted for. 


10. We account for it thus. Although mean new moon occurs every 29°53059 
days, the actual new moon does not recur at exactly this interval. About the time when 
the moon is due to become new, she may be fast, or she may be slow, and we have to take this 
circumstance into consideration. Hindu astronomers have devised a table of the moon’s 
anomaly which enables us to calculate exactly by how many degrees the moon is in 
advance of, or behind, her mean position at new moon or at any othertime. The original 


_ tables of the moon’s anomaly and equation of the centre, as these constants are called, will 


be found in Professor Jacobi’s standard article on the subject in Vol. I of the Lpigraphia 
Indica. For the sake of practical convenience, we may convert the degrees into time 
and further calculate the anomaly for each -001 of the equation, and the result will be 
our Table IX. This table shows us exactly what time should be added to or deducted 
from mean time in order to arrive at the actual moment of occurrence of new moon. 


41. To use this table, you should know the moon’s anomaly at the time you are 
dealing with, and the moon’s anomaly is determined for centuries and odd years in the same 
way as the mean moment of the first new moon is determined for every solar year. The moon 
completes an anomalistic month, that is, returns to a particular pace round the earth in 27-5546 
days, and ina solar year the moon’s anomaly increases by 305°25875 less 13 x 27°5546 = 7:04896 
days as shown in Table VIi, Column 4. In 100 years the anomaly increases by 16°03078 
days and we calculate, as before, the anomaly for the commencement of the solar year 


K.Y. 3101 (B.C. 1). 


Days. 
For 3000 years ae see pi ae veh a fe Nie ol 
For 100 years Fis seh hs is wm a a elke 
For 1 year Ae rt “a et as nah Ge 704896 
Kor S101 KY. ine oi re ean eat sae 005/00] 
Deduct one completed anomalistic month ,.. 27°5546 
80204] 


Add the moon’s anomaly at the first instant of I<.Y. 0, which, 
according to the Stirya Siddhénta, was v0" from perigce or 6°8886 days, 
and deduct Sodhya 2°1707 days, 47179 


47179 12°73831 days. 
42. Thercsult, 12'7383 days, is just what we find entered in Table VI as the moon’s 
anomaly at the commencement of K.Y, 3101 (B.C. 1), From this point we go on, year by year 
nid century by century, till we reach 1600 A.D., when a correction, or da, introduced by the 
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Hindu Astronomer Ganesa Daivajna, comes into operation. The effect of this diya is to raise 
the annual increase of the moon’s anom., from 7'0489U d. to 7:04898 d. or by 2 seconds of time 
every year, and also to diminish the length of the anomalistic month from 27°5546 to 27°55459797 
or ‘000002 d,, ae., 2 of a second every month. As a result of this correction, the anomaly for 
the commencement of K.Y. 5011 (1010-11 A.D.) is 2°1759 days. As the first new moon in the 
Same year occurs (vide Section 8 supra) on the 25°0134th day after the commencement of 
the year, the anomaly for the time of the first new moon is 25°91384 

+ 2°1759 


28-0893 
Deduct completed anomalistic month—27'°5546 


"5347 of a day. 


13. As new moon is the moment when the moon has gained exactly 360° over the 
sun, We have, in determining this moment as well as the moon’s anomaly at this moment, to 
take account of the sun’s pace as well as the moon’s. The sun’s pace depends on his position 
in the anomalistic year, and that we know (Sec. +) is the Hindu solar year. We also know 
that at the time of occurrence of the first new moon in K.Y. 5011 the sun had advanced 
25°9134 daysin the anomalistic year. © We simply look for the corresponding equation in the 
table of sun’s anomaly (Table 1X-c) and we find it to be midway between +145 and +°144. 
We put down +°1445 as the equation we require and add thereto °5347, the moon’s anomaly 
already found. Net moon’s anomaly, °6792. 


We look in the table of moon’s anomaly (Table LX-a) against “679 of a day 
and we find the equation to be between —°059 and —:060. The actual anomaly entered in 
the table is “677, and as our anomaly is ‘679, we take a suitable equation by proportional 
parts, z.e-, “0592. 

We now add the total of sun’s and moon's equations (+°1445 —-0592), or +-0853 to 
the mean time already found, 9°1213*d. and obtain 9:2066, 7.¢., 12 ghatikas 24 palas after 
mean sunrise on 9th May 1910. Forthe present we might be satisfied with this result, 
which agrees with sufficient closeness with that (13 ghatikas 2 palas) of the Nautical 
Almanac ‘and the Panchingams based thereon ; for if we add the effect of longitude and 
local sunrise, already adverted toin Section 9 supra, our local time for the ending moment 
of thé new moon tithi will be 13 ghatikas 39 palas after sunrise. 


14. ‘lhe reasons for the various processes whereby we arrive at the actual ending 
moment of any tithi will be clear to us when we come to Chapter XXII « Theory of anoma- 
lies and equations,” but one word on the subject may perhaps be usefully said before we 
close this chapter. The reader will observe that each anomaly table in our Table LX is 
divided into four equal portions, two having additive equations and two subtractive. Each 
equation, as given in the table, consists of three decimal places, the first two being given in 
vertical columns and the third in a horizontal column. The horizontal column is not neces- 
sary when all we want to know is how many hours or how many ghatikas after sunrise a 


* The reader should note that two fractions of the day are usually quoted for the moment of occurrence of any astro- 
nomical event, tithi, nakshaira, yoga, karana, etc. The first fraction (in this case 9134) is part of a period of time 
reckoned from the beginning of the solar year, while the second fraction (in this case 1215) is the time of the da 
yeckoned from mean Lanka sunrise, 6 a.m. ‘The difference between the two fractions is (as will be seen from Sec . 
supra) the fraction of day marking the commencement of the solar year, one of the data entered in Table X. ; 


F 
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new moon or other tithi occurred, and consequently, the horizontal place of the equation, 
namely, its third decimal place, is omitted in the ye-table at the end of the book. On the 
other hand, when such a course is necessary for very accurate work, a fourth figure may be 
added to the third shown in the horizontal column by noting the difference between two 
successive anomalies and taking a proportional part of the difference between the corre- 
sponding equations. Thus, supposing we want the equation for a C's anomaly of 7°25 days: 
the anomalies and equations next to those we want are— 


(’s An. TO77 a. re ('s An. 7:275 cl. er Dist. 198 ad. 
Fgn. ---412 a, A Ey. --414 tle... . Dift--00r a. 
. . a ford rr fag i é = . ‘173 
Inasmuch as the difference in anomaly between 7-077 and 7°25 is *173 which js Sei 
="9 of the tabular difference, we can add 9 to the lower eguation and take ‘4139 as the 
equation corresponding to C’s anomaly, 7°25 days. 
We should note that sometimes the /esser anomaly has the higher equation. 
Thus, supposing we requirethe equation for C’s An. 20°375 d. We note the following as 
the nearest anomalies : 
(’s An, 20°210 a. a Can. 2067 deo ar 297-2. 
Kyu. 4-414 a. Eqs 413d. on 0 Ditfe:-001. a. 


02 : 
9977 7 of the difference. We 


therefore add 7 as a fourth figure to the equation +°413 and take +°4137 as the equation 
we require. 


Our anomaly is lower than 20577 by :202, which is 


In all cases we should add to, or subtract from, the equation corresponding to the 
anomaly from which we took the difference. In this case, if we had taken the difference 


from 20:289, it would have been ‘095 and the proportional part hic which we should 
deduct from the fourth place of 414. Thus our equation would be +414 minus 0003 = 
+ °4157, the same as before. 

The same observations apply to solar anomalies. 

15. for ordinary results, we do not require a fourth place in the equatidi, and 
we can take the nearest three place equation that we can find in Table IX and thus, by 
means of a simple sum in addition or subtraction, discover, without a moment’s trouble, the: 
actual from the mean moment of a tithi or nakshatra. Even then we shall be far more’ 
accurate than by any of the rough-and-ready methods now in use. 


CHAPTER IV. 
THE SOLAR MONTHS. 

16. Thesolar months of the Indian calendar are named in lable I]. The reader 
will note that the Tamil names of months are practically the same as the Bengal names, but 
that the first Bengal month Vaisakha gives the name to the second ‘Tamil month and so on, 
the last Bengal month Chaitra being the first Tamil month Chittirat, 

Also, the Malayalam names of months are generally the same as the signs of the 
zodiac: the first two are called Medam and Ldavam instead of Mesham and Rishabham. 

But whether in the ‘Tamil country orin Malabar or in Bengal, the measure of the 
solar months is the same. Like the solar year, each solar month ends at a fraction of the 
day, that is, at the moment when the next sankranti takes place. For purposes of computa- 
tion, the saukranti, as well as the month to which it gives its‘name, is reckoned from the very 


(8) 


moment at which the previous month ends. But in practice in the Tamil country, when a 
sankranti takes place after sunset, the next month begins next day ; and when the sankranti 
occurs before sunset, ¢hat is the first day of the next month, and the old month loses a day. 
We shall have occasion, when dealing with the use of the tables, to note some of the 
practical consequences of the working of this rule, and we shall mention at the same time the 
corresponding rules in other parts of India. (Secs. 144, 145 im/fra.) 

47. Note that the solar months in the Indian calendar, which have 30 days each, 
are placed at fairly regular intervals, and that the months with 31 days each, as also 
those with 29 days each, are arranged continuously. ‘Thus the series is: 


30 30 
61 29 
$i 29 
3l 29 
31 29 

29 

30 


which is fairly symmetrical. Owing, however, to the working of the rule about sankrantis 
before and after sunset, a month may have occasionally an extra day, and solar months 
with 32 days are not infrequent, as we may see from Table XIl. Any consequent confusion 
can always be avoided if you invariakly determine the fraction of day at which a month ends 
and the next begins. 


ee ee 


CHAPTER V. 
THE LUNAR MONTHS IN RELATION TO SOLAR MONTHS. 


48. The lunar months are the doors to the Indian calendar, but the solar months 
are the Ainges on which the doors move. Every lunar month takes its name in Bengal from 
the solar month 7” which it occurs, and in the Tamil country from the ext solar month after 
that in which it occurs. 

19. Thus the lunar VaiSikha must begin sometime in the solar VaiSakha (Bengal) 
or sometime in the solar Chitttrat (Tamil). The lunar month being only 29°53 days in length, 
there may be two new moons between the beginning and end of a solar month, and in this 
case both receive the same name, the first being called Adhika and the second Nya or true. 
The second is called ‘true’ because it immediately precedes a sankranti. Adhika. months 
occur ordinarily once in three years, as may be seen from Tables X and XII. 


20. More rarely, that is about once or twice a century, a lunar month may begin 
and end without a solar month beginning between, and then some lunar month must be 
suppressed as there is no hinge on which this particular door can turn. The suppressed 
lunar month is said to be &shaya* or in defect. 


214. We will now take three examples illustrating the different kinds of lunar years : 
(1) a year consisting of twelve lunar months, corresponding to as many solar months; (2) a 
year consisting of thirteen lunar months, which will include an a@Aika, t.e., an extra or inier- 
calary lunar month; (3) a year of thirteen lunar months, exhibiting two intercalary or adhika 
lunar months and one suppressed or &shaya lunar month. 


* Beginners find great difficulty in understanding adhika and kshaya months, because the idea is so utterly unlike 
anything in any other calendar ; but the examples given on the next and following pages will enable the reader to cross 
safely over this pons asinorum of the Indian calendar. 
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SCHEME OF MONTHS IN K.Y 5011, A.D. 1910-11. 


mcmama 


Lunar Months ... | A.D. Date and Frac- | Day and Fraction of Day and Fraction of | Moon’s Anomaly at 


tion of Day of mean Day of Solar Year day of Solar Year moment of each 
New Moon. when mean New when Sankranti mean New Moon. 
Moon occurs, also occurs: names of | (‘To the (’s An. at 
Sun’s Anomaly for Solar Months com- first new moon of 
New Moon. mencing at each Solar Year add 
sankranti. 1:976 days for 
S.M.=Sonar MontH | each lunar month) 
A.D. 1910. : K.Y. 50114. 
Indian Solar Year Mesha sankranti Vaisa- 
commences kha §.M. ; Chittirai 
Ap. 132080. and Medam_ §.M. ; 
(Tab, X, p. 126.) solar year begins. 
: i ... | May 9°1214. 25°9134 (Tab. X. 30° 9353. 0534 
fae aiankhe ( ) Vrishabha sank. (Table X.) 


Jyeshta §.M.; Vai- 
kasi or Edavam S.M. 


55°444 : 
2. Jyeshta _... | June 7-6520. ate 62:3555. 2510 
S.M.; Ani §.M. 


84:9746 94-0003 
Hom 4-486 
3. Ashada o- | July 7°1826 | Karkata sank. Sravana 


S.M.; Adi S.M. 


114-5052 . 
ose . 57132. 125-4755. 6°462 
4, Sravana Aug. 5°7132 Simha sank. Bhadra- 


pada S.M.; Avani 
S.M. 


5. Bhadrapada. Sep. 4:2437. ae 156-4949. . 8-438 
Kanya sank. Asvina 
S.M.; Purattasi S.M. 


175°5663 186°9355. 10-414 
. vina eo. | Oct. 3°7743. Tula sank. Kartika 
age i S.M. (Beng.); Aippasi 
S.M. 
SOS0IG9 216-8289, 12-390 
1. Karttika ... | Nov. 2°3049, Vrischika sank. Marga- 
sira §.M; Kartigai 
S.M, 
8 Margasira ... | Dec. 1:8355. | 232°6275 246:3192. 14-366 


Dhanus sank. Pausha 
S.M. ; Margali S.M. 


9. Pausha ... | Dec. 31°3661. 262°1581 275°6369. 16-342 
Makara sank, Magha 
A.D. 1911. S.M.; Tai S.M. 
10. Magha ... | Jan. 29°8967. 291-6887 | 805°0850. 18318 


Kumbbha sank. Phal- 
guna S.M. ; Masi S.M. 


° eee , 28°4278. 321°2193 334°9053, 20 294 
ray ene Me Mina sank. Chaitra 
S.M.; Panguni 8.M, 


e an . 29°9579, 350°7499 865°2587. 92:270 
che agai on : Mesha_ sank, Vaisakha 


S.M. ; Chittirai 8.M. 
ae a 

i i i ’ i i following a new 

N.B.—The main point to which the reader’s attention should be directed is that the lunar month ‘ing 3 

moon has its name detiventeed by its occurring before a particular sankranti, ‘Thus, @ lunar month commencing at any 
time between 0 day of the solar year and the 30°9353rd day is called Vaisakha,; similarly, a lunar n onth commencing 
‘at any time between 1564942 days and 186:9355 days of thesolar year 1s called Asvina and so forth. ‘he lunar 
month commencing before the Mesha Sankranti is called Chaitra 
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22. For the first we shall select the current Indian year K.Y. 5011, A.D. 1910-11; 
for the second we shall select last year, K.Y. 5010, A.D. 1909-10; and for the third, because 
there has been no suppressed month since A.D. 1822, and there will be none again till 
A.D. 1968, we will select the very first year of our chronology, K.Y. 3101, B.C. I. 


23. The solar year K.Y. 5011, A.D. 1910, which is a normal year, opens, as 
every year does, with the Mesha Sankranti or entrance of the sun into the Indian frst point 
of Aries, from which our celestial longitudes are reckoned. We have already seen how 
this moment is determined, namely, by the successive addition of 365°25875 days since the 
first moment of the year 0 Kalivuga, less the sodhya of 2.1707 days. The Mesha Sankrant 
determines all kinds of solar years in use in India, and it also determines directly the lunar 
year, since the first lunar month Chaztra is defined to be that whose commencement precedes 
the Mesha Sankranti and the first day of the lunar year is that on which Chaitra Sukla 
Pratipada or the first tithi of the bright fortnight of Chaitra was current at sunrise. In our 
scheme of months in Table X and elsewhere the reader will observe that the lunar month 
Chaitra stands last, but this is only for purposes of computation, and, after all, the lunar 


month Chaitra begins in a previous solar year, and so it stands last among the lunar months 
of that year. 


The moment of the Mesha Sankranti rarks the commencement of the solar month 
Vaisdkhé in Bengal, of the solar month Chithrat in the Tamil country, and of the solar 
month Medam in Malabar, Travancore, and Cochin. 


Each month begins and ends with a sankranti, and the second and other san- 
krA4ntis are named in the order of the signs of the zodiac, Vrishabha, Mithuna, etc. 


24. There is no difficulty about the lunar months in A.D. 1910-11, since the new 
moons and sankrantis occur alternately, each door having its own hinge to turnon. If you 
like to calculate the actual moment of occurrence of each new moon, it will be a useful 
exercise for you to do so, and you can use the anomalies noted in columns 2 and 4. 


SCHEME OF MONTHS IN THE YEAR A.D 1909-10, K.Y. 5010. 


egg ea PT I IEE IE EEE LED SOA I I I a a iS SUE RIT TRB RR Tee wy 
Lunar Months ...| A.D. Date and Frac-| Day and Fraction of {Day and Fraction of Day |Moon’s Ano-|Sum of Sun’s 
| tion of Day of mean! Day of Solar Year | of Solar Year when! maly at mo- and Moon’s 


| New Moon. when mean New | sankranti occurs;}; ment of equations 
Moon occurs, also | names of Solar Months| each mean} (by Table 
Sun’s Anomaly for | commencing at each; New Moon. | IX a to e). 
| New Moon. sankranti. [See this 
S.M.=—SoLar Monrn. ‘col. on p.(9).]} 
AD. 1909. K.Y. 5010. | 
_ Indian Solar Year Mesha_ sankranti Vai- | 
| commences, sakha §.M.; Chittirai | 
“Ap. 12-2492 (Tab. X). or Medam S.M. Solar | 
| Year begins. | 
——— 
1. Vaisakha ... Ap, 20:2238 7°2745 (Tab. X). 30°9353. (2: 2-401(Tab, x) 
Vrishabha sank. 
_ Jyeshta S.M.; Vai-| | | 
| | kasi or Edavam 8.M. | | 


.. (May 19°7543. 36°8051. 62°3555. 4°377. 
Mithuna sank. Ashada | | 
8. M.; Ani S.M. 


ts Sen 


2. Jyeshta 


unar Months .. 
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SCHEME OF MONTHS IN THE YEAR A.D 1909-10, K.Y. 5010. 


. A.D, Date and Frac-;Day and Fraction 


of 


Day and Fraction of 


Moon’s Ano- Sum of Sun’s 


tionof Day of mean) Day of Solar Year’ Day of Solar Year| maly at mo- and Moon’s 
New Moon. when mean New! when sankranti occurs,| ment of, equation 
. Moon occurs, also! names of Solar swe agen each mean) (by Table 
| Sun’s Anomaly for! commencing at each) New Moon. | [X a to ¢). 
New Moon. | sankranti, 
| <. Kae dhe 5 ____| 8.M.=S0LAR MonTH. aaa Ratan 
A.D. 1909. | K.Y¥. 5010. 
3. Ashada June 18°2849 | 66°3357 94-0008, 6353 
‘Karkata sankranti Sra- 
| vana 8.M.; Adi »5.M. | 
x (| July 17-8155 95°8663 125-4755. | $329 
= Sravana | Simha sank, Hhadra- | 
: | Aug. 163461 | 125°3970 pada 8.M.; Avani, 10305 — ‘125% 
| — *4470 | S.M. | — '1253(@’s Eq.) —°3217 
~- — es ———— a 
| *124°9500 | _ 10180 — 4470 
6. Bhadrapada. Sep. 14:8767 154-9275 1564942, | 12-281 
| Kanya sank. Asvina 
 §.M.; Purattasi $.M, | 
7. Asvina.... Oct. 14°4073 184-4581 186-9355. | 14-257 
| ‘Tula sank, Kar ttika 
| _ SM. (Beng.) ; os 
| | pasi 8.M. (‘I'am.). | 
8. Karttika .... Nov. 12-9379 213-9886 216°8289. | 16-233 
‘Vrischaka sank. Marga- 
| sira 8S.M.; Kartigal 
) S.M. (lam.). | 
| | 
9. Margasira... Dec. 124685 243-5192 246°3192, 18209 | 
Dhanus sank. Pausha | 
| S.M.; Margali S.M. 
A.D.1910. | | 2 | 
10. Pausha Jan, 10°9990 273-0498 275°6369. | 20°185 
‘Makara sank, Tas 
S.M. ; ‘Tai. 8.M. 
11. Magha Feb. 9°5296 302°5804 305'0850. | 22°16! 
Kumbha sank. Pha l- ! 
| yuna SM.; Masi 
| | SM. 
| | 
12. Phalguna Mar. 11-0602 3321110 (3349053. | 24137 | 
Mina sank. Chaltra! | 
S.M.; Panguni §.M. | 
| — | 
13. Chaitra Ap. 95908 3616416 365°2587. | 26118 
Mesha sank. Vaisakha| 
S.M.; ChittiraiS.M. | 
25, In this year, as in 1910-11, the lunar months, up to Sravana, alternate with 


the solar months ; 


but between the Sankrantis due at 94°30003 d. and 125° 
year, we have two mean new moons at 95°8663 d. and 125°3970 d., respectively. 


A755 


4755 d. of the solar 


We may 


satisfy ourselves by computation of the anomalies, as shown above, that the second new 
moon really precedes the sankranti at 125°4755d. In such a case both the new moons receive 
the same name (here Srdvana), and the first is called Adhtka Srdvana, the second Nya 
Sravana. After this, the numerical order of the lunar months is disturbed, for the 6th new 
moon is called Bhadrapada, whereas in 1910-11, the 5th is Bhadrapada, and the remaining 
new moons, including Bhadrapada, alternate with the remaining sankrantis, the total number 
of new moons for the year being 13 instead of 12. 
| We now pass to the third example. 


* Actual moment of occurrence of new moon after allowing .or solar aud lunar a omaly, 
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SCHEME OF MONTHS FOR 1 BC., K.Y. 3101. 


Lunar Months .... Date of mean New ‘Day of Solar Year when |Day of Solar Year when |Moon’s ano-| §nn’s and 
Moon by Christian| mean New Moon| sankranti occurs,| maly at| Moon’s 
era and fraction of | occurs; also Sun’s| also dates of com-~| moment of equations 
day. anomaly. mencement and end| New Moon, (by Table 

of Solar Months. IX a toe). 
§8.M.-=Solar Month. 
fs Faas? er 1. BC. K.Y. 3101. 
Indian Solar Year | Mesha sankranti Vai- | 
commences sakha 8.M.; Chittirai 
Mar. 13°9831 _ or Madam §.M. 
tap TS alate | 3093528 22-736 
14. Waisakha ...| Mar. 23:98 9°99810 30°93523. ! 7 
| Vrishabha sank. 
| Jyeshta 8.M.; Vai- 
kasi or Edavam §8.M. 
| 
2. Jyeshta Apr. 22°51 39°52869 62°3555. 24°712 
Mithuna sank. Ashada 
| §.M.; Ani S.M. 
3. Ashada May 22:04 69:05928 94-0003. 26°688 
Karkata sank. Sra- 
vana §8.M.; Adi S.M. 
4, Sravana June 20°57 98°58986 (125°4755. 1/109 
Simha sank. Bhadra- 
pada §.M.; Avani 
| §$.M. 
5. Bhadrapada. | July 20:10 128°12045 156°4942. 3°085 
Kanya sank. Asvina 
S.M.; Purattasi 8.M. 
| 1657-66108 186-9355. 
6. ane Aug. 18-63 sage CaS Tula sank.Karttika| 5061 
71 Seale ans: Sep. 17:16 187:18163 M+ Ate ie 
: | — +5844 eae chi e 7-037 —-1724 
——_— — ‘1724 — 4120 
*186°5972 ——_—_ —_- 
atmo 6° 865 —'5844 
8. Karttika Oct. 16°69 | 216-7122] 216-8289. 9-013 —'1288 } 
: — *5143 Vrischika sank. Marga-| —*1288 —'3855 
| ° ‘ i : 3 
| a sira S.M; Kartigai) ———— er 
| *216.1979 (‘Tam.) 8.M. 8884 —*5143 
9. Margasira...| Nov. 15-23 | 246°24280 aa0°3192, 10-989 2690 | 
| — *3212 Dhanus sank. Pausha| — °052z —'2690 
ARR, S.M.; MargaliS.M. | —————— pumas 3 
| *245-9216 10°937 — 3212 
Fausha _... | (Kshaya) | 275°6369. 
| Makara sank. Magha 
S.M.; Tai S.M. 
| 
10. Magha _..,| Dec, 14:176 | 275-77339 305-0850. 2965 shes 
| — 0414 Kumbha sank. Phal-| + ‘0391 — 0805 
——— una S.M.; Masi) -——— a 
4 A.D. #275-7319 SM. pm BEY 13-004 —0414 
11. Phalguna ...| Jan. 13:29 305°30398 334:9053. 14:941 + i308} 
| + °2601 Mina sank. Chaitra| + ‘1193 +°1308 
ae M:F [RM Serer ena 
305-6540 soph Sou Sine ae +°2501 
(| Feb. 11°82 334°83457 16°917 7 ar 
| * 4. . ; 
13. | ete . 4 a ——e or 
| 335-3055 ae 17-086 +°4710 
\| Mar. 13°35 364:36515 Mesha sank. Vaisakha) 18893 


S.M.; Chittrai or 
Medam 8.M. 


* Day and fraction of day, marking exact moment of actual New Moon, after allowing for anomaly. 
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26 Inthis year there is nothing specially worthy of note till we reach Asvina: 
but for that month there is an Adhika Asvina just as we had an Adhika Srévana in A.D. 
1909. There is a peculiarity about Nija Asvina in the year B.C.1, which we must note care- 
fully. The mean Miya Asvina at 187-1816 days is not before the sankrAnti at 186-9355 days, 
but the actual new moon, after calculation of anomalies, is found to be before 187'1816 days 
and is therefore Nya Asvina, not Karttika. Generally speaking, when a nia or adhika 
month is within ‘6 day on either side of a sankrAnti, calculation, or at least a consideration, 
of the anomalies is necessary before we can determine its true character. 


27. Passing Agvina, in the year 1 B.C., we find that each of the subsequent mean 
new moons is within ‘6 day of a sankranti, and we must therefore calculate the anomalies in 
order to be quite sure whether each new moon is on this or that side of a sankranti. Having 
made these calculations, we find that between two sankrantis at 246°3192 d. and 275°6369 d. 
there is no new moon, although there is a new moon just under six ghatikas (‘095 d.) after 
the second sankranti. Had this new moon preceded the sankranti ever so little, instead of 
following it, or had our method been inaccurate at this stage tu the extent of 2 hours, 
the consequences we are about to state would not have followed. As it is, there is no 
new moon between the two sankrAantis at 246°3192 d. and 275°6369 d., and therefore the 
lunar month which has no hinge to turn on is shut; this fact is expressed by saying that 
Pausha \unar month is £shaya or suppressed. 


28. How do we know that the lunar month to be suppressed is Pausha and not 
any other? Because that is the first new moon which we are unable to place defore a san- 
kranti, We find that Magha and Phdlguna are each followed by a sankranti, though a long 
way off, and between the sankrantis at 334:9058 d. and 365-2587 d. there are again two new 
moons, that is to say Chaitras, the first of these being adhika and the second nya. Here also 
we note that appearances are deceptive, for the mean new moon at 3348346 is apparently 
a Phalguna, but the calculation of the anomalies shows it to be an adhika Chaittra. 


29. Generally, (1) a &shaya month is preceded and followed, though not im- 
mediately, by an adhika month ; (2) there are, as a rule, only one or two &shaya rronths in 
a century; (3) the &shaya months must be calculated from the mean moment by means of 
anomalies before we can prove them to be Ashaya; and (4) only one of three months, 
Margasira, Pausha, and Magha, can be &shaya, because these are the three lunar months 
which turn on solar months of 29 days each. 


The following table enables us to know an adhika month or a &shaya month by 
mere inspection of the date of occurrence of the first new moonin a solar year :— 


LS 


Names of Lunar Ending moments of — Periods of Limits of Adhika and Kshaya 
Months. Solar Months, Lunar Months, | Months. 
| The lunar month noted in column 
I will bean adhika month if 
first New Moon in Solar Year 
occurs 
Vaisakha ‘he 30'93528 a. 29°53059 d, before 1:40469 d, 


Jyeshta ie 6235555 d. | 5906117 a. |, = 899438 a. 
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Names of | Ending Days of Solar Periods of Limits of Adhika and Kshaya 
Lunar Months. Months, Lunar Months. Months. 
| ‘The lunar month noted in column 
I will be adhika if first New 
Moon in Solar Year occurs 
Ashada see 9400028 d. 88°59176 d. before 6540851 d. 
Srayvana ct 125°47555 d. 11812235 d, _— 7°35320 d. 
| 
Bhadrapada 156°49417 d. 147°65293 d, ” 884122 d. 
Asvina 186°93555 d. 177°18353 a. " 9°75201 d. 
Karttika ss 216°82888 d. 206°71411 d. | ” 10°11475 d. 
The lunar month noted in column 
I will be kshaya if tirst New 
| moon in Solar year occurs 
r : | aa after 10°07446 d. and 
Mar gasira 246°31916 d. 236° 24470 d. | before 1011475 d. 
Guus f after 9°86164 d. and 
Pausha 275°63694 d. 265°77529 a. before 10-07447 a. 
ak cee Face after 977910 d. and 
Magha 30508499 d. | 295°30588 d. } Nein Medes 
| | ‘he junar month noted in column 
I will be adhika if first new 
| moon insolar year occurs 
Sees kb Faas ‘after 977912 d. and 
Phalguna | 3314-90527 d. | 324-83647 d. ers oneneen 
+ © ~, ‘ 2 WA) after 10°06880 d. and 
Chaitra eee 365 25875 ad. 354 36705 a. before 10°89170 d. 


| | 


_  V.#.—All the figures in column 4 are obtained by subtracting the corresponding figures in column 3 from those 
in column 2. 

30. We see that if the first new moon ina solar year occurs before 140469 days (the 
difference between 30°93528 and 29°53059) of the solar year, there will be a second new moon 
before the end of the first solar month. Reasoning in the same manner, we see that if the 
first new moon in a solar year occurs after 1*40469 days, but betore 3°29438 days of the solar 
year, there will be two new moons between the commencement of the first and second solar 
months, that is, there will be an Adhzka as well as a Nija /yeshtha, Similar reasoning will 
enable us to connect the possibility of occurrence of the several adhika and kshaya months 
with the occurrence of the first new moon before or between the days mentioned in the 
fourth column. It will be a useful exercise for the reader to try and reason out for 
himeelf each line of this table. For determining mean intercalations and mean suppression, the 
table can be used as it stands ; and taken with suitable anomalies, it is a safe and reliable guide 
for ascertaining true adzka and true kshaya months. We believe that this is the first time 
that so simple a method has been announced for recognizing adhika and kshaya months. 

TITHIS. 


31. lithis are in use over the whole of India for religious purposes and over the 
greater part of it for civil purposes also. To understand fithis thoroughly is to have mas- 
tered the system of Hindu chronology. Hence “ Tithis” take the lead in the second title 
of this work. 

32. A lunation or synodical month is divided into thirty tithis or lunar days of 
equal mean length. ‘The names of tithis are familiar to all Hindus, but they are given for 
convenience of reference on the same page as Table II. The first fifteen tithis, correspond- 
ing to the bright half of the month, are called Sukla paksha ; and the second fifteen are called 
Krishna paksha or Bahula paksha. The last or 30th tithi is new moon or Amavasya, and it is 
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called sometimes by the name of the month of which it marks the end, and sometimes by the 
name of the following month. Thus the moment of Amavasya, which marks the beginning 
of VaisAkha and which in this work is invariably called the ‘ Vaisikha new moon” is the 
same as the ending moment of the 30th tithi of Chaitra. In an inscription* “ VaisAékha 
Amiavasya ” often means the Amavasya at the end of VaiSakha, but for convenience of 
computation, the first new moon in the solar year is in this work called the Vais4kha new 
moon, while the 30th tithi of Vais4kha is called the Jyeshtha new moon, and so on with the 
rest of the lunar months. (See remarks by Dr. Thibout, /ndtan Antiqg., Ap. 1895, p. 88.) 

33. To find the mean ending moment ofa particular #442, all you have to do is to 
add the corresponding duration in days, according to either Table JI or the Eye-table, to 
the moment of the previous new moon. 

Thus, to find the mean ending moment of the 18th tithi of Magha lunar month, 
called Arishna or badi (contraction for bahula divasa) Tritiya in KY. 5010, A.D. 1909-10, 


we proceed as follows :-— 


Magha new moon, A.D, 1910 (Table X) .... February —9°5296 d. 
Duration of 18 tithis (Table II or Eye-table) af: DLEZISS d. 
Magha 3 badi, i.c., end of 18th tithi ... February 27:2479 d. 


The mean tithi in question ended at -2479 of the 27th day of February, A.D. 1910. 


34. For the actual ending moment of the tithi, we add the equations of sun’s and 


moon’s anomalies. 
Anomaly at new moon. 


© ¢ . 7 
302-58 d. 22°161 d. A.D. 1910, pare hes : 27:2479 d. 
- 18 tithi “75 17°718 d. ©FEa. for 320°30 d =+°1491 d, 
Be egy Laan aber “4 Aes (Eq. for 12-473 d=—'1832 d. 
: 39°879 d. soit cana IEG 
lie ae 97°555 (1 anom. month.) +°0159 d. +°0159 d. 


—_—_- —_—- 


27°2638 d. 


12-324 d. 
+1491 (©’s equation.) 


12-473 
27°2638 d. or, in ghatikas and palas, 7 
27th February 1910. This is the absolute ending m 


15 ghatikas 50 palas after mean sunrise on 
oment of Magha bad 8, in K.Y. 5010. 


CHAPTER VI. 
NAKSHATRAS. 
35. The system of quoting dates by Nakshatras is as old as that of quoting by 


tithis and has prevailed in India from equally ancient times. There are twenty-seven 
nakshatras or lunar mansions through which the moon passes in her monthly journey 
ode skoni ar months fro Yew Moon to New Moon. ‘There 

os i nta system or the system of reckoning lunar months from New : 
is also guns Nie aera u dertain parts of India, of reckoning the lunar months from Full Moon to Full Moon, 
: 1 hich in all probability was more widely current formerly than 


t urnimanta system. Oa this system, W 
yates, the at cor is at the middle of a lunar month and the two halves of each month are properly desig- 


, : 4 lso, the new moon at the end of the amanta 
nated its two pakshas or wings, one on either side of new moon. Aiso, : » 
Chaitra lunar month for beaten. would, on the purnimanta system, be properly called the “ Vaisakha new woon. As 
explained elsewhere, ‘tis sometimes a difficult question whether a lunar month, referred to in an inscription, is to be 
understood in the amanta or in the ptrnimanta sense, See Sections 107 to 111 infra. 
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through the stars. For purposes of astronomical computation, the moon is supposed to spend 
an equal amount of time in each of the 27 nakshatras ; and as the total period of the moon's 
journey through the stars occupies 27°32166 days, it follows that the mean duration of each 
nakshatra 1s sh —1'01191 days, te. 1 day and nearly 18 minutes. Thus, if we know 
the ending moment of a particular nakshatra, all we have to do to find out the ending moment 
of the next nakshatra, or, for that matter, of any other nakshatra, is to add as many times 
1:0119 days as there are nakshatras between the ending moment which we know and the 
ending moment which we wish to find out. Having found this ending moment, we have 
next to add or subtract the moon’s equation of time according to her anomaly at the ending 
moment of the nakshatra. We should remember that the sun's anomaly and the sun’s 
equation of time do not enter into the calculation of the ending moment of nakshatras, 
because we are now concerned with the moon’s own journey among the stars and not 


with the space gained by her over the sun. 


36. When all we wish to know is thenakshatra for a particular tithi we may 
ascertain this directly from the mean tithi. The mean tithi, as we know, gives us the moon’s 
longitude minus the sun’s longitude. If to any tithi, therefore, we add the sun’s longitude, we 
shall get the moon’s longitude and this will enable us to find out the nakshatra corresponding 
to the longitude. The sun’s longitude for nakshatras for every whole day of the solar year 
is givenin the last column ofthe calendar (Table VIII) ; while the sun’s longitude for 
decimals of a day is given in Table V. (The process of determining the sun’s longitude for 
the purpose of nakshatras consists, briefly, in making 360° equal to 29°53059 day-spaces, and 
allowing for the sodhya of 21707 days. This conversion is necessary in order that we may 
add the moon's /ess thesun’s longitude, which is calculated at the rate of 860° for 29°53059 
days, to the sun’s own longitude). To give an example, supposing we wish to find the 
nakshatra corresponding to the 27th day of February, A.D. 1910, which we found was the 18th 
tithi of lunar Magha, ending at ‘2487 of the day, after sunrise, we proceed to determine the 
sun’s longitude for the nakshatra. From the tithi we know that the sun’s longitude for solar 
anomaly for the tithi is 320°30 days. The corresponding sun’s longitude for nakshatra is 
as follows :— 


For 320 days (according to Table VIII) 25-6960 days. 
For ‘30 day (according to Table V) 0242 ,, 
Add moon’s /ess the sun’s longitude, 2.¢., the equivalent of 18 tithis in days 17°7183 __,, 
43°4385 
Deduct the equivalent of 360° of the moon’s longitude 29°5306 
13°9079 
We look in Table II for the nakshatra equivalent of 13°9079 days in lunation space. 
We find this to be number 13, whose longitude extends from 18:12470 to 14°21843. Now, 
No. 13 nakshatra is called A/asta, which is therefore the nakshatra current at the ending 
moment of our tithi. 


37. When we wish to find the current nakshatra corresponding to a tithi, the above 
method may be varied by converting the tithi into degrees at the rate of 12° for each tithj 
and adding the sun’s longitude from ‘Table XVII A and C, as in the example in See, 287. 
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88. When we wish to find the ending moment of a nakshatra, the following method 
is preferable. This method, which is very simple, is indicated in Table XI which is provided in 
ghatikas and palas as well as in decimals of a day. To use this table, we should know the number 
of the nakshatra and the number of the new moon which the nakshatra follows, 1.e., whether 
it is the Ist, 2nd, 3rd, or 4th new moon, and so on, and then under the new moon in question 
we look out the “interval” opposite the number of the given nakshatra. The next step is 
to deduct from the intervalso found the equivalent (according to the Correction ‘lable in 
Table XJ) of the time of occurrence of the first new moon in the Solar Year (given in Table X), 
The result, added tothe date of the New Moon, gives us the mean ending moment of the 
nakshatra. If we wish to have the absolute ending moment, we take the equation for the 
nakshatra (Table 1X7 to /) corresponding to the moon’s anomaly, and if we wish further to 
have the absolute ending moment in local time, we add or subtract the corrections according 
to Table XIII for the given latitude and longitude. 


39. Suppose ‘we want the ending moment of Nakshatra Mala in Lunar Ka4rttika 
A.D. 1910, we proceed as follows :— 


(’s Anomaly 
Days. Days. 
First New Moon in Solar Year (Table X) ... 25°9134 0°535 
Add for Karttika New Moon er Sh oes 177°1835 11°856 
Add commencement of Solar Year ( , )... April 13°2080 
Days from Apri] 1 A.D. 1909... 216°3049 
“Interval” corresponding to No. 19 
“Mala” Nakshatra under Ka4rttika (No. 7 Days. 
New Moon)—Table Xl ve ec 6°1353 
Deduct equivalent of 25°9134 accord- 
ing to the correction table in Table XI. 
Days. 
Equivalent of 25 = 18700 
; ‘91 = 0681 
a 0084 = 0002 
2 25°9184 =1:9883  —1-9383 
+ 41970 + 41970 + 4197 
Days from April 1 ...  220°5019 16°588 


Nakshatra equation (Table IX-4) for 
anomaly of 16°588 days is +°2465 be ae sos) te 2465 


220°7484 days from Ap. 1. 
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That is (by Tables VII] and XIX) 44 ghatikas 54 palas after mean sunrise on 
6th November, A.D, 1910. 


N.B.-—¥or the years A.D. 1840 to A.D. 1919 we can get the ending moment of any Nakshatra yet more quickly 
from Tables X1 and XI1 in the following manner 


days gh, palas. : 
(Table XII) Karttika New Moon 1910, November 2 18 18 (C’s Anom. 15 23 28 
d, gh. p. 
Nak. interval No. 19 (Table XI—A,col. VII) 6 8 7 
Deduct for Nak. 1910-11 (Table XII, last col.) —1 56 18 


411 49 4 11 49 4 11 49 
6 30 7 16 35 17 


Nak, Equation for (’s Anom. of 16 d. 385 gh. 17 p.(Table 1X-/) + 14 50 


——-_— 


6 44 57 
The ending moment is Nov. 6, 44 ghatikas 57 palas after Ujain sunrise, which only 


differs by 3 palas from the result above arrived at. 


42. It we want this in local time, say at Tanjore (Lat. 11°) we have to add as 
correction, according to Table XIII [Lat. 11° (Tanjore)—208th day of Hindu Solar Year, on 
6th Nov., when the Solar Year.commences on 138 April |+994 seconds of time —41 palas. 


44 ghatikas 54 palas+41 palas —45 ghatikas 35 palas, after sunrise at Tanjore on 
6th November, A.D. 1910. 


This is the absolute ending moment of ‘‘Mala” Nakshatra in Lunar Kéarttika, 
A.D. 1910 (Kaliyuga 5011), according to the Surya Stddhinta. According to Mr. Srauti’s 
Panchangam, which is based on the Greenwich Nautical Almanac, the absolute ending 
moment is 52 ghatikas 24 palas and according to the Kanjanur “ Panchaéangam (No. 28)” 
itis 47 ghatikas 16 palas. 


43. Suppose that in the same month we required to know the ending moment of 
No. 13 “ Hasta” Nakshatra, instead of No. 19 “ Mala”, we would have to take the 
“Interval” in Table XI for No, 13 and deduct therefrom the equivalent of 25°9134, #.e., 1°9383, 
which is the same for all months and all nakshatras throughout the Solar Year 1910 A.D. 
Against No. 13 under the 7th New Moonin Table XI there are two “ Intervals”, #.¢., 0°0638 


and 27°3854. We take the second interval as we cannot deduct 1°9383 from the first interval. 
Nakshatra Interval. 


Days. (’s Anomaly. 

3 0°535 
27°8854. 216°3049 11°856 

—1:9383 (Annual Nak. Corrn.) 
25°4471 + 25°4471 + 25°447 
24.1°7520 37°838 

— 27°555 (1 an. month.) 
10°283 
Nakshatra equation for C’s anom. of 10°288 days —-9915 
(Tab. IX—/,) 


241°4605 days from Ist April, #.e., 


(by Tables VIII and XIX) 27 ghatikas 38 palas after mean sunrise on 27th November, 
A 1)-. 1910. 
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44. Lastly, if we want the ending moment of No. 15 “ Svati” Nakshatra in the 
Same month, we find two “intervals” for No. 15 in Table XI, from each of which 1:9383 can 
be deducted. In other words, there will be two “ Svati’s” in Lunar Karttika 1910; one about 
2°08 minus 1°94 or at ‘14 0f a day after new moon andthe other at 29°41 minus 1°94 or 27°47 
days after new moon. The equation for the mean anomaly of the first Svati will be that for an 
anomaly of 0:53+4 11°86+°14=12'53 days: in this case the equationis—'118. The absolute 
ending moment of the first Svati will be °305+°14-°118=°327 or 19? ghatikas after mean 
sunrise on the new moon day, z.e., the 216th from 1st April, or 2nd November, A.D, 1919. 

The equation for the (’s mean anomaly at the ending moment of the second SvAti 
will be that for (0°53+ 11°06 + 27°47 — 27°55)= 12°31 days ; that is, by Table IX-7, the equa- 
tion will be —°138. 


The absolute ending moment of the second Svati will then be 
216°3049 
27°47-—"138 = +27°332 
243°6369 days from April 1, 
t.¢.,(by Tables Viifand XIX) 38} ghatikas on 29th November, A.D. 1910. 


This is midway between Mr. Srauti’s time (367 ghatikas) and the “ Kanjanur ” 
time (41 ghatikas) for the nakshatra in question. 


N.L.—We have not corrected our result for loval time. 


45. Besides the system of the division of the mvon’s path among the stars into 27 
equal nakshatra spaces, there are two others, called Garga’s system and Brahma’s system, by 
which the sidereal month of 27°32166 days is divided into 27 convenient but wegual stages. 
Our Table III gives the collective duration of the nakshatras according to the unequal systems, 
and the ending mornent of each nakshatra according to either of these systems can be 
found by adding the corresponding collective duration to the ending moment of the last 
Nakshatra Revatt, which should be first determined. We have also given in Table III the 

_s of the deities presiding over the several nakshatras. 


46. It is sometimes found that aneatra Nakshatra Adbhiil is interpolated between 
Nos. 21 and 22. its duration is shown in ‘Table II in the column dealing with “ Brahma’s 
System”, 


nl 


CHAPTER VIL. 
YOGAS. 
47. A yoga is the time during which the sun and moon together accomplish 
13 degrees 20 minutes of space. There are thus 27 yogas which together make 360°. 
The names of all the yogas are given in Table II], from which it will be seen that the 
collective duration of 27 yogas is 25°42022 days. 


48. Unlike tithis and nakshatras, the yogas do not represent the stages of the 
actual motion of any heavenly body or of a set of heavenly bodies. They are thus the result 


of a mathematical rather than of an astronomical conception. If we draw a line 


b a 


where a represents the motion of the moon ina given time and # the motion of the sun in 
th same time, it follows that a—é is the moon’s elongation or the space gained by the 
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moon over the sun in the given time. If we regard separately the spaces travelled by the 
sun and the moon in this time, we might say that together they have donea+6. ‘This 
a+, then, is the yoga, while a—# is the tithi. To derive the yoga from the tithi, we make 
use of the formula 

a—b+2b= Yoga. 


just as we derived the nakshatra from the tithi by means of the formula a—6b+6. (Sec, 36 
supra.) 


49. Supposing we want to determine the yoga current at the ending moment of 
the tithi for 27th February 1910, we proceed as follows. We have found supra (Sec. 33) 
that the 18th tithi ended at °2479 day on 27th February, 1910, and that the corresponding 
solar day was 320°30 days, while the corresponding moon’s anomaly was 12-424 days. 


In accordance with the formula a—6+26, we add twice the sun’s longitude to the 


tithi. 
The sun’s longitude for 820°30 days is calculated as follows :— 
For 820 days (last column of Table VIII) Soi 25°6960 
For °30 day (lable V, sun’s longitude) ye "0242 
25°7202 
Multiply this by 2 c- sed 51°4404 
Deduct completed lunation _... i 29°5306 
: 21°9098 
Add equivalent of 18 tithis (Tabte I) sac oe SAS 
7 39°6281 
Deduct completed lunation ... Sa 29°5306 
10:0975 
The yoga corresponding to this lunation space is the 10th, i.e., Gamda, 
(Table III) whose space ends at i se 10°9372 


This, therefore, was the yoga current at the ending moment of our tithi, 


N.B.—Or as in Sec, 37, the sun’s longitude may be calculated directly from table XVII A and C thus :— 
Sun’s longitude for 320 days sat sys ; as 313°25349 
Do. 


30 day in ie = ag 2957 
313°8491° 
Twice ©’s longitude — 627°0982° 
Add tithi x 12 : a= S15" 
843-0982 
Deduct completed circles 720° 
{’s Yoga longitude | : 193-0982 


From the Eye-table we see that the current Yoga was Ganda. 
Easy Method for Yogas. 


51. A very simple method of determining the ending moment of any Yoga is 
indicated in Table XI whichis to be used in precisely the same manner for Yogas as 
for Nakshatras. We proceed to show how Table XI should be used for Yogas for any year, 


any lunar month, and any yoga. We take the solar year, A.D. 1910-11, the Lunar month 
Karttika, and Yoga “Ayushmat”, 


For the year 1910-11 A.D., the correction corresponding to 25°9134 (first new’ moon 
in solar year) according to the Yoga correction table, is determined as follows :— 


Correction corresponding to 25 = 3°4797 
9 ” ‘91 = *1267 
” ” ‘0034 = "0005 


ey, 


3°6069 
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In Lunar Karttika, A.D. 1910, there are two yoga “ intervals” for No. 3 “ Ayush- 
mat”, from each of which 8°6537 can be deducted. Let us calculate the mean and absolute 


ending moments of each of these “ Ayushmats”. 


( ’s Anon. 
Days. Days. 
First New Moon in solar year ny om 25°9134. 0°535 
Add for Karttika New Moon (Table X) i. ie ci’ bo 11-856 


203°0969 12°39] 


First No. 3. Yoga: Interval eee 3°8846 
Correction - —3' 6069 
Net Interval ie a he cas te ss $0757 + °278 


203°3746 12°669 


Ap- 18°2080 _ or 12., 40gh.. 10 p. 
@’sEqn. + 7gh. 55p. 


Ap. 216°5826 — 12d, 48¢h. 5p. 
or 216d. 34gh, 57p. 


Commencement of solar year 


(1) ©’s Yoga Equation for Anom. of 203°3746 
days, t.¢., 203d., 22gh. is, by Table IX—+, 
+ 7gh., 50p. 

(2) ¢’s Yoga Equation for Anom. of 12d., 48gh. 
5p-is, by Table [X-z,-—5gh. 10p. 


(3) Sum of ©’s + C’s Equations = 2gh. 45p. + gh. 45p. 


216d., 37gh. 42p. from 1 April, 
te. (by Tables VIII and XIX) 37 ghatikas 42 palas after mean sunrise on 2 November, 
A.D. 1910 (Lanka time). 

This is the absolute ending moment (according to Sfrya Siddhanta) of the first 
Ayushmat Yoga in the lunar month of K&rttika, Kaliyuga 5011 (expired). 


52. For the second “ Ayushmat ” yoga of the same lunar month, we proceed as 


follows :— 
C ’s Anom. 
Days Days. 
Karttika New Moon ae re 203°0969 12°381 
Net “interval” for No. 3 yoga :— 
From 29°3048 
Deduct yoga correction 
for the year —-3°6069 
25°6979 45°6979 25°698 
228°7948 38°079 
or 228d., 47gh, 4p. 7 BDS 
Commencement of solar year April 13°2080 or 18d., 12gh. 29p. 10°524 or 
242d., Ugh. 10p. 10d., 3lgh. 30p. 
Add. 
(1) ©’s Yoga Eqn. (Table IX-1) for 228d., ©’s Eqn. + 5gh. 12p. 


48gh. is + 5gh. 12p. Soares 
. d6gh. 42p. 
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242d., Ogh., 10p. 
(2) By ‘Table 1X-s, (’s Yoga Eqn., for 
10d., 36gh., 42p. is—l5gh., 8p. 
(3) Sum of ©’s and €’s Yoga Equations= — 9gh. 56p. 
—9gh., 56p. 


241d., 50gh. 14p. from 1 April, 


Repl eaves Vill and XIX) 50 ghatikas 14 palas after mean sunrise on 27 November, 


53. For the years A.D, 1840 to A.D. 1919 yogas may be calculated very readily by 
means of Tables [X-7, XI-A, and XII. Thus, for ‘* Vyattpata” yoga in April, A.D. 1910:— 


©’s An. (’s An, 
d. gh. p. d, gh. p. d. gh, p. 
Table XI, Chaitra new moon, A.D. 1910, April 9 35 27 361 38 30 26 6 48 
d. gh. p. 
(Table AIA, col. XIII, (Chaitra follg. Adhika masa) 
Interval for No. 17 “ Vyattpata” yoga 17 49 25 


Deduct Yoga correction for the year (Table XI) 1 0 45 


16 48 40+16 48 40 164840 1648 40 


i ees eee — 


Tab. [X-1©’s Yoga eqn. for 13d. 11g.--8gh. 25p. 26 24 7 378 27 10 42 55 28 
* 365 15 30 fT 27 33 20 


Y C’s Eqn. for 15d. 13gh. 43p.+7gh. 40p. 
13 11 40 15 22 8 


es 


Sum of ©’s and C’s Eqns. —Ogh. 45p. — 90 49 —~ $125 
——_—--— (©’s Eqn.) 

April 26 23 22 Be 
15 13 43 


That is, ‘‘ Vyattpata” yoga in April 1910 ended at 23 ghatikas, 22 palas after mean 
sunrise on 26 April. 


54. Yogasin their astronomical sense are not very much in use at present, but 
certain astrological yogas (Amritayoga, Siddhayoga, Maranayoga) are much more in use, 
being based on combinations of Nakshatras with certain week-days. 


Apart from inscriptions in the Vikrama Era, where yogas are freely cited, one 
hears of the yoga proper in such auspicious combinations as the following :— 


Kapila Shashthi, i.e., the combination of Bhadrapada Krishna Shasthi (in a year 
in which either Bhadrapada or some previous lunar month is adhika) with 
Nakshatra Rohini and Yoga Vyatipata on a Tuesday. The combination 
is proverbially rare and supposed to be very difficult to foresee, but it can 
be easily predicted by means of the present method. Look in Table X 
for Bh&adrapada mean new moon (ina year having this or some previous 
month as adhtka) falling on a Wednesday, mean ending moment being less 


* The deduction of the period of an entife solar year is made here. 


+ The deduction of the period of an entire anomalistic lunar month is made nere. 
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than ‘50, and calculate Rohini Nakshatra and Vyatipdta Yoga for that 
month. Of course the tithi, the nakshatra, or the yoga may fall on Monday 
or Wednesday, and then there will be no Kaptlashashtt. 
N.B.--In A.D.17, A.D.198, A.D.396, A.0440............A.D, 1513 these were Kapilashashtis : none between A.D. 
1840 and A.D. 2000. Let the student try A.D. 1736 and A.D, 1787. 
Ardhodaya yoga, \.e.,a combination on a Sunday by day-time, of Nakshatra Rohini 
Yoga Vyatipata, and Migha amavasya (7.e., the amavasya at the end of lunar Magha). 


Champa Shashthi, i.e. a combination on a Sunday or Tuesday of Margasira‘gukla 
Shashti with Nakshatra Satabhitshaj and Yoga Vardhriti. 


Mahdmaha Varuni, i.e.,a combination of Phalguna krishna trayodast with Satur- 
day and Nakshatra Satabhishaj and Yoga Subha. 


Dasahari, i.e., a combination in the forenoon of /yeshtha Sukla daSamt with Wednes- 
day (or Tuesday) and Nakshatra Hasta and Yoga Vyatipdata. 


Mahdasivaratri, i.e.. Magna krishna chaturdast combining at midnight with Sundav 


or Tuesday and Yoga Siva. 
N.B.—See further Chapter XVI below. 


CHAPTER VIII. 
KARANAS, AHAS AND TYAJYAM. 
Karanas. 

55. The list of karanas is given in Table III. Every tithi is divided into two 
karanas, and the ending moment of the second of every set of two karanas coincides with 
the ending moment of atithi. For the other earana all we have to do is to add half a tithi, 
‘49217 day, to the last mean tithi, as well as to the corresponding solar and lunar anomalies 
and calculate from these data the absolute ending moment of the karana. 


Thus on 27 February 1910 the mean tithi (18th) ended at .-. ‘2479 day. 
For the 37th karana (Bava) add Zui ~ i sie22 
‘7401 day 
days. days. 
Sun’s anomaly 320°30 Moon’s anomaly 12-324 
‘A9 492 


320-79; ©’s Eqn. +°1501, 12°3816+°150=12°966 
c? Equation—0840. 
um of the equations + °1501—'0840 = wa re oy + + 066) 


LR 


| '8062 day 
t-e., the karana Bava ended at 48 ghatikas 22 palas on 27 February 1910, 

56. Properly speaking, two karanas ought to be shown in the panch&ngam, 
corresponding to every tithi: but the panch&ngams in practice mark only that karana 
whose ending moment is 30 ghatikas or less from sunrise. If the tithi itself ends at 
80 ghatikas or less from sunrise, the same ending moment is entered in the panchangams 
against both tithi and karana. In the above case, #¢, 27 February 1910, the 36th 
karana Visti (called Bhadra in the Tamil country) will be found marked in the panchén- 
gams as having the same ending moment as the tithi. 


(24) 


Ahas and Tyajyam. 
57. Having discussed the five component parts of a panchéngam proper, viz., 
vara, titht, nakshatra, yoga and karana, it remains to notice two other entries usually found 
in a line with the first five, viz., the ahas and the tydjyam. 


58. The ahas or duration of daylight is simply the normal period of daylight in 
India, viz., twelve hours or 80 ghatikas, with the corrections for sunrise and sunset, deduced 
according to the rules to be presently laid down (Chapters LX and XI). ‘Thus, if on a 
particular day the sun rose at 5-25 a.m. and set at 6-20 p.m. the ahas would be 12 hours 
+35’ + 20’ =12 hours 55 minutes, or 32 ghatikas 18 palas. (Tables XX and XIX.) 


59. The ¢vajyam (lit., portion to be abandoned for purposes of business) is a 
definite portion of the total duration of each nakshatra, which portion is considered inaus- 
picious. If the ¢ya@jyam, always reckoned from the first moment of each nakshatra, ends by 
day, it is called a day-ty&jyam, and if it ends by night, it is called a night-tyaéjyam, and in 
the latter case it 1s usual to deduct the ahas and state that the tyajyam ends so many 
ghatikas and palas after sunset. 


60. The following are the fractional parts which are tydjyam for the several 
nakshatras :— 


Tyajyam. 
1 Asvini (five-sixths) ... $ 46 Visakha (seven-thirtieths) oat a = 
2 Bharani (two-fifths) ... 4 (Tam. Visakam) 
3 Krittika (one-half) Pe matte 47 Anuradha (one-sixth) .. Pes pee tse 
(Tam. Kiruttiga) (Tam. Anusham) 
4 Rohini (two-thirds) s 18 Jyeshtha (seven-thirtieths) Me cone 
5 Mrigasira (seven-thirtieths) ae (Tam. Ketta1) 
(Tam. Mirugasiram) 19 Mula (one-third) an _ ee 
6 Ardra (seven-twentieths) - siete (Tam. Mulam) 
(Yam. Arudra or Tirwvadirai 20 Purva Ashadha (two-fifths) ... se - 
7 Punarvasu (one-half) . ¥ ike (Lam. Puradam) 
8 Pushya (one-third) se ... 3 @4 Uttara Ashadha (one-third) ... a 
(Tam, Pusam) (Yam, Uttiradam) 
9 Aslesha (eight-fifteenths) sa aster 22 Sravana (one-sixth) ot aoe 
(Tam. Ayilyam) (Tam. Tiruvonam) 
40 Magha (one-half) Hs! uw. § 23 Sravishtha cr Dhanishtha (one-sixth) ... 2 
(Tam. | Magham) (Tam, Avittam) | 
44 Purva Phalguni (one-third) ye ious 24 Satabhisa) or Satataraka (three-tenths) ... 8, 
Tam. Puram) (Kam. Sadayam) 
12 Uttara Phalguni (three-tenths) . wee U5 25 Purva Bhadrapada (four-fifteenths) wee hs 
(Tam. Uttaram) (Tam. Purattadi) 
13 Hasta (eleven-thirtieths) as wee 2 26 Uttara Bhadrapada (two-fifths) Sin oe 
(Tam. Hastam) (Tam. Uttirattadi) 
14 Chitra (fourteen-fifteenths) wee 1 34 27 Revati (one-half) x wei ee 
(Tam. Chittirai) 
15 Svati (seven-thirtieths) A oe BO 


N.4.—Authorities differ as to the tyajyam for certain of the nakshatras: for instance, Mr. Srauti has intormed the 
author that his tyajyams for nakshatras Nos. 18, 14, and 19 are a5» 3: and +4 (instead of 21, 14, and 3) respectively, 


61. The method of working out the tydjyam is simple. We take the total 
duration of each nakshatra from the ending moment of the previous nakshatra up to its own 
ending moment and cut off the tydjyam. 
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Thus, according to the table in section 175 on 12 July, 1910, Nakshatra Uttara 
algunt ended at Madras at 51 ghatikas 50 palas. 


On 13 July 1910, the next Nakshatra Hasta ended in the same latitude at 
6 ghatikas 30 palas. 


The total duration of the Nakshatra Hasta was, therefore, 64 ghatikas 40 palas, 


The ¢yajyam for Hasta is a 


] ; ides 
Now, x of 64 ghatikas 40 palas=11x(2 ghatikas 9 palas)=28 ghatikas 39 palas, 


.. The tyaiyam for Nakshatra Hasta ended on 
12 July 1910, 51 ghatikas 50 palas 
+ 23 ghatikas 39 palas 
13 July 1910, 15 ghatikas 29 palas, which was a day tydjyam. 
Again, on 20 July 1910, Nakshatra Mfla ended at 31 ghatikas 56 palas. 
On 21 July 1910, Nakshatra Parva Ashadha ended at 35 ghatikas 36 palas. 
.. Total duration of Parva Ashadh& was 63 ghatikas 40 palas, 
of which-the tya;yam was a t.e., 2x(12 ghatikas 44 palas)=25 ghatikas 28 palas, 
) 


e 


“. Tyajyam for Mala ended on 20 July 1910 at 57 ghatikas 24 palas ; 

which, being night-time, we deduct the ahas, 31 ghatikas 27 palas (arrived at in 
.ccordance with subsequent rules regarding sunrise and sunset) ; 

.. Tyajyam ended at 25 ghatikas 57 palas after sunset on 20 July 1910, and was a 
ught tyajyam. 

Our tydjyam will, of course, differ from that entered in other panchangams exactly 
n proportion to the difference between our ending moment and that of other panchangams 
or Nakshatras. 


CHAPTER IX. 
SUNRISE.. 
62. As explained in sections 130, 131, Part II “ Use of the Tables”, all Indian time 
s reckoned, in the first instance, from Lanka sunrise, and corrections are then applied so as 
oO arrive at the time reckoned from local sunrise. These corrections are three in number — 


(1) A correction for terrestrial longitude ; 
(2) A correction for equation of time ; 
(3) A correction for the sun’s tropical longitude. 
63. To understand the nature of these corrections, we shall give in popular 
anguage the astronomical theory of local time, as applied by Indian Astronomers. 
(1) CorReEcTION FOR TERRESTRIAL Loncituve.—lf the sun moved uniformly along 
the celestial equator, all places on earth would have sunrise at exactly 6 a.m., 
local time, On this supposition local time for any moment of the day could 
be deduced from Lanka time by adding or subtracting four times as many 
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minutes of time as there are degrees of longitude between Lanka (or 
Ujjain) and the given place. The longitude of Ujjain being 76° East of 
Greenwich, any place whose longitude is more than 76° from Greenwich has 
a positive correction, and any place whose longitude is less than 76° hasa 
negative correction for terrestrial longitude. For example : the longitude of 
Madras being 803° East of Greenwich, i.2., 44° more than Ujjain, local time at 
Madras is obtained from Lanka time by adding 44° x 4'=18 minutes of time, 
N.B.—A meridian of terrestrial longitude makes a revolution of 860° in 24 hours, that is, it revolves 1° in 2460 
+860=4 minutes. ‘This interval of 4 ininutes may be called the time-dif/erence corresponding to a degree of terrestrial 
longitude. 

The Time-DirreRENCr or correction for terrestrial longitude for nearly 200 import- 
ant places in India (their importance being gauged by their population according to the 
Census Report of 1901) is given in Table XIII-A, pages 18), 190. The correction is given in 
seconds of time which can be converted into pa/as or vinadis by simply dividing the correc- 
tion by 24. 

(2) CorRRECTION FOR Equation oF TimeE.—The sun does not move uniformly through- 
out the year, as we know from Table I X-c and Table X VII-A. Hence, for each 
day of the solar year, we have to apply a correction which depends on the 
day’s equation of the centre. The correction for each day of the solar year 
on account of the equation of time is givenin Table XIII and it is expressed, 
like the first correction, in seconds of time. 

(3) CORRECTION FOR THE Sun’s TropicaL LoncirupE.—The sun does not move along 
the equator, as in our first supposition, but along the ecliptic; and therefore 
it is only at the points where the ecliptic cuts the equator, z., at the moments 
of vernal and autumnal equinox that the first supposition holds good. At 
oiher times of the year, a correction has to be applied, depending on the 
sun’s tropical longitude, ze. on his distance from either equinox measured 
along the ecliptic. 

64. Now, how are we to determine the sun’s tropical longitude? The longitude 
that is given by the day of the Indian solar year is a sidereal longitude, z.e., the longitude of 
the sun measured from a fixed point of the ecliptic, which fixed point was the true vernal 
equinox about A.D. 500 or Kaliyuga 3600. Every year since then, the vernal equinox has 
been- moving further and further away from that fixed point, and the sun’s tropical longitude 
for any year subsequent to 3600 Kaliyuga must be found by adding to his sidereal longitude 
83 degrees for every subsequent period of 200 years,* {[n this portion of our treatise degrees 
are always converted into days, and for the purpose of Sfarya Siddhanta tithis, the 
tropical longitude for any day in any year is determined by adding to the day of the solar 
year \ day for every 64 years expired since 3740 Kaliyuga (A.D. 639). Other Siddhantas give 
the precession as 1 day for every 60 years, which is more correct than 1 day for every 64 years 
(see Sec. 277). 


[65. By reckoning 3740 Kaliyuga anc not 3600 Kaliyuga as the date of coincidence of the siderea}] and 
tropical longitude, we eliminate the Sodhya of 2:1707 days (Surya Siddhanta) ; otherwise we would 
have to deduct the Sodbya from the day of the solar year in order to arrive at the sidereal longitude 
and then add to the sidereal longitude so arrived at as many days as there were periods of 64 years 
sinte 8600 Kaliyuga. (2°1707 X64=139-9248, which is nearly 140.) 


* This is the correction for precession of equinoxes. ‘The addition to be made to Indian sidereal longitudes on 


account of the precession of equinoxes is given in degrees in sec, 284 under “ Platnetary Chronology ”’ for 
various epochs from A.D. 520 to A.D. 2051. 
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66. ‘The present is perhaps the best occasion in a popular work of this description for explaining what is 
meant exactly by the Sodhya when applied to the sun’s sidereal longitude. The sun’s equation of 
the centre, according to Table XVII-A on 0 day of the solar year, is 4+2°1378 degrees, which, by 
Table VII (b) is the sun’s motion for 2°17 days. 


In other words, when the mean sun is at 0 day of the solar year, the actual sun has already done 2:17 days 
ourney of his annual course. ‘Therefcre, whenever we wish to express in days the sidereal longitude ofthe true or actual 
sun, #.¢., his distance from the position he occupied on O day of the mean solar year, we deduct the Sodhya of 
21707 days from tbe day of the solar year we are at. 


67. For the year A.D. 1919 the tropical longitude is found by adding to the day 
Mf the Solar Year ae —, t.€., exactly 20 days, and this addition holds good for 64 
years, 2.é., for 32 years before and 82 years after A.D. 1919 or from A.D. 1887 to A.D. 1951. 
n Table XIII the correction for Tropical longitude which applies to the year A.D. 1919 is 
issumed to apply to the whole period of 80 years from A.D. 1840 instead of only to the period 
f 32 years from A.D. 1887. ‘There is no great error in this assumption. 


68. For 30 important places in India, including one for every degree of N. Latitude 
vetween 8° and 35°, and also Calcutta and Bombay which are dealt with separately at pp. 183 
0 188, the total of all the three corrections is given in Table XIII for each day of the solar 
rear. Further, the same table gives the equivalence of English and Indian solar dates for 
lisolar years which commence on the 13th April; for other years we must make a 
leduction or addition according as the Indian solar year in question commenced after or before 
3th April. 

69. With these elementary notions on Time, we are ready to work out quite accu- 
ately (according to the Siddhantas) any problem in local time. We shal! work out, by way 
f illustrations, the somewhat formidable array of problems which are presented in Professor 
acobi’s learned article in Vol. II of the Epigraphia Indica. 

(i) Kaliyuga 4128 ; 4 Bhadrapada (Bengal solar month); place Ratnacir» 17° N. Lat.) 
Correction (1) for terrestrial longitude; — 384 vinadis. (We do not use this 
correction.) 


Correction (2), equation of time: for 4 Bhadrapada, z.c., the 129th day of solar 
year, in 17° lat.+ 425 seconds. 
Correction (3), tropical longitude for Kaliyuga 4128, 4 Bhadrapada: the number 
. 4128-3740 388 . 
of days to be added to 129 is~——3y—— = = 0. Now, 129+6 being 135, 
it follows that 
correction (3) is that for the 135th day, 17° N. Lat., #¢.,+746 seconds. 


- Total of the corrections (2) and (3) is + 425 + 746 = + 1171 seconds Spite, a 


vinadis. 
N.B.—Corrections (2)+(3) are sufficient for determining local sunrise: in this case 
he result “ +49 vinadis” means that on the day in question the sun rose at Ratnagiri 49 
inadis or 20 minutes before 6 a.m. [Result arrived at by Professor Jacobi, 50 vinadis which 
s also 20 minutes of time. | 
(ii) Kaliyuga 4325, 4 Margasira (Bengal solar month), SRinaGar, latitude 34°, 
Correction (1): —8 vinadis. (We do not use this correction.) 
Correction (2): +437.seconds (220th day.) 
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Correction (3): For 220 + pach = 220+ a = 220+ 9=229 days, 
5. 


: 4 
the correction is — 2248 seconds. 


Total of corrections (2) and (3): +437 —2248 sec.——1811 seconds =—75 vinadis. 
[Professor Jacobi arrives at the result — 74 vinadis.] 


(iii) Kaliyuga 4128 ; 7 Jyeshtha (Bengal solar month); Axicaru, latitude 28°. 


Correction (1), +14 vinadis. (We do not use this correction.) 


, 7. ‘otal of corrections (2)+(3):+ 2285” 
Correction (2),— 291 seconds (37th day). total Oe ane cat nae 
Correction (3), + 2576 seconds (43rd day). dS cpr ene according 


(iv) Kaliyuga 3585; Ashadha sukla 12 (lunar month), Eran, 24° N. Lat. 
see Part III, sec. 264, p. (92) of the text. 


70. The reader should note carefully when the total of all three corrections 
should be used and when the total of corrections (2) and (3) will suffice. When we merely 
want to know by how many seconds J/oca/ sunrise preceded or followed 6 a.m., we should 
simply add up the second and third corrections, for here there is no need to consider the effect 
of terrestrial longitude. If the total correction is positive, sunrise precedes 6 a.m.; if the 
total correction is negative, sunrise is later than 6 asm. The first three examples above 
illustrate this aspect of the problem. 


When we want to know how many seconds should be added to or deducted from 
the ending moment of a étht or nakshaira, of which we already know the Lanka tiie, #2., 
the time relatively to Lanka sunrise, we should sum up all ¢/ree corrections, and if the sum 
is positive we should add it to Lanka time, while if the sum is negative it should be subtracted 
from Lanka time. 


For examples, see the tables for determining the local Madras time of the ending 
moments of 30 tithis and 27 nakshatras in sections 167 and 175, Part Il tx/fra. 


CHAPTER X. 
LAGHNA. 


71. Closely analogous to the calculation of sunrise is that of the /aghua, i.e., the 
portion of the ecliptic which appears at the eastern horizon at a particular moment of the day. 
At other times we might require to know the moment of the day when a particular portion of 
the ecliptic will be Jaghna. An example of the first kind of problem is :-— 

“What is the laghna at the moment of a person’s birth” ? 

N.B.—'The portion of the ecliptic whichis daghna or “cut” atthe horizon at any given moment is 
ordinarily referred to as “ the daghna”’. 

An example of the second problem is :— 

“ At what moment of a day, suitable for marriage, will a particular sign of the 
zodiac be laghna, so that the hour as well as the day most suitable for marriage may be 
determined” ? 

The best exposition of the Laghna is that given by Professor Jacobi at pp. 189, 190 
of the Judian Antiguary for 1990, Vol. XXIX. A slight adaptation of Professor Jacobi’s 
rules will be necessary to suit ovr Sunrise Table XIII. 
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72. The Rules are :— 
(1) Calculate the time-difference for the interval of space between the sun 


and the portion of the ecliptic which is laghna. 


(2) Apply the necessary corrections for tropical longitude. 


73. Problem /.—At how manyghatikas and palasaftersunrise was the 165th degree 
of the ecliptic (¢.e., the 15th degree of the sign Kanya vide Eye-table—) /aghna on the 6th 
Jyeshtha (Bengal solar month) in Kaliyuga 4000, Latitude 20° North ?.. By Table VIII, the 
end of 6th solar Jyeshtha was 60+ 30°93+ 6=37:53 days from the first day of the solar year. 

(V.B.—We add ‘60 on account of the commencement of the solar year according to Table K—Surya Siddhanta). 

Now, the sidereal longitude corresponding to any day of the solar year is found from 
Tables XVII-A and XVII-C (Tables, p. 207 208) thus:— 

©’s Long. for 37 days of the solar year (Table X VII-A). 34°32° 

©’s Long. for ‘53 day (Table XVII-C) ae at "52 

34°84° 


For the present purpose we take the nearest whole degree, z.¢., 35 degrees. 


The interval in space between 35° and 165°=130°. 
Now 3608 of the ecliptic rise above the horizon in | day or 60 ghatikas. 


130K 60_ 5, 2 
ci teats Hebe va TE : 
“3G 9 ghatikas 


II 


“130° 
=21 ghatikas 40 palas. 


In other words, the 165th degree of the ecliptic was /aghna about 21 ghatikas 
40 palas after sunrise on the day in question. 


74. Next, we proceed to apply the corrections for tropical longitude. 


The difference between the tropical and sidereal longitude of the sun for the 
year 4000 Kaliyuga== 97. 4 days. Now 37°53 days + 4days=41°53 days. 

The correction for the tropical longitude of the sun is that pertaining to the 41st 
day in Table XIII, p. 165, under latitude 20°, 2.¢.,+ 1865 seconds. 

For the correction for tropical longitude of the laghna, #e., sidereal 165° of the 
ecliptic in Kaliyuga 4000 we have to determine the day when the sun accomplishes 165° 
of the ecliptic, which is determined as follows from Tables XVI-A and XVII-C :— 

(Table XVH-A) 169 days = 164489 
(Table XVII-C) ‘58 day = ‘57° 


-—__ 


169°58 days = 165° | 
We add 4 days to 1659°58 days for tropical longitude in the year 4000 Kaliyuga. 
Total 173°58 or 174 days. 
| The correction for tropical longitude corresponding (in Kaliyuga 4000) to sidereal 
165°, or tropical 174 days, is, + 151 seconds. 
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We add this correction with the sign reversed to the first :-— 
+ 1865-151 =1714 seconds= +72 palas. 
Adding this correction to the approximation first arrived at, we have 
21 ghatikas 40 palas, 
+ 1 ghatika 12 palas, 
22 ghatikas 52 palas. 
This was the moment (according to Professor Jacobi, loc. cit.) when the 165th degree 
of the ecliptic was /aghna on the day in question. 
N.B,.—Firstly, we had to convert 165° of the ecliptic into days in order to apply 
Table XIII, which expresses the various portions of the ecliptic as days of the solar year, 
Secondly,.we reversed the sign of the correction in the case of the /aghna because 
what we wanted was the difference between the corrections on account of the tropical 
longitude of the sun and of the /aghna respectively. 


75. Second Problem,—* What portion of the ecliptic was /aghna on the same day 


at 20 ghatikas after sunrise” ? 

We have seen that the Solar 6th Jyeshtha corresponds to 35° sidereal longitude. 

Now, a time-difference of 20 ghatikas answers to an interval in space of 20 x a = 
120 degrees. 

“. The portion of the ecliptic which was laghna at 20 ghatikas after sunrise 
was (roughly) 120° + 85° =155° or the 5th degree of the 6th sign Kanya (vide Eye-table for 
the longitude corresponding to the different Rases). 

This is enough for all ordinary Calculations of laghna. 

lf we wish to be quite accurate, we proceed as follows. The correction for tropical 


longitude of the sun on the day in question was, as we have seen, + 1865 seconds. 


The correction for the tropical longitude of the /aghna, 1.e., 155° of the ecliptic 


must be found by applying Tables XVH-A and XVII-C. 
(Table XVII-A) 159 days = 154:57° 
(Table XVII-C) 44 day= 43° 


159°44 days= 155°00° 
Add for tropical longitude 4 days 
163°44 days. 
The correction for tropical longitude pertaining to the 20th degree of latitude and 
the 168rd day (in Kaliyuga 4000) is (by Table XIII) + 333 seconds. 
We add this with sign reversed to the first correction : 
+1865 -333= + 1532= +64 palas. 
In other words, on the day in question, the 155th degree of the ecliptic was laghna 
at 20 ghatikas p/us 6+ palas. 
We want, however, the degree of the ecliptic which was /aghna at exactly 


20 ghatikas after sunrise. 


(31) 


76. The annexed small table adapted from Prof. Jacobi’s Table of udaydsus in 
Vol. 1, Ep. /nd., enables us to accomplish this stage of the problem. 

We learn from this table that in the 20th degree of latitude the 6th sign of the 
zodiac (Kany&, with which we are concerned) takes 257 seconds to rise one degree above 


the horizon. 
.“. 64 palas or 15382 seconds are taken to rise par = S611" 
or (by Table XX) 5 degrees 57 minutes 40 seconds, 
or nearly 5 degrees 58 minutes. 
In other words, we should deduct 5 degrees 58 minutes from 155° in order to know 
which portion of the ecliptic was /aghna at exactly 20 ghatikas after sunrise on the day 


in question. 


The portion in question was 155° minus 5 degrees 58 minutes=149 degrees 
2 minutes, which is exactly the result arrived at by Professor Jacobi. 


TABLE, 
Time (in seconds) taken by a Degree of the Ecliptic to rise above the Horizon. 


DEGREES OF TERRESTRIAL LATITUDE FROM 8° To 35°, 


Signs Degrees 
of the of ae A a oe. Ss 44. 16S. 2S ate AS aa eee 
Zodiac. Ecliptic. 
1 0°— 30° XII 330°—360° 210 208 206 204 202 201 199 197 195 194 192 190 188 186 
Il 30—60 XI 300 —330 229 227 226 224 223. 221 220 218 217 215 Ql4 9312 211 206 
lil 60 — 90 X 270 —300 253 253 252 252 251 251 250 250 249 248 248 217 246 249 
IV. 90 —120 IX 240 —270 263 263 264 264 265 266 266 267 267 268 269 269 270 270 
V 120 —150 VIII 210 —240 250 251 253 254 256 257 259 260 262 263 265 266 268 269 
VI 150 —180 VII 180 —210 es. ate oeee ‘hla 24o 7214 246 -916: 350: 352 -264. 255 <207 2a6s8 


Signs Degrees 
of the of 2a. 23° 23° 25° 26° 327°. 28° .26° 30° 31° 32°, 33°. 3 35° 
Zodiac. Kcliptic. 


I O°— 30° XIl 330°—360° 184 182 180 178 176 174 172 170 168 165 163 161 4159 ~= 157 
Ii 30—60 XI 300 —330 208 206 204 203 201 199 197 196 194 192 190 188 186 184 
Iii 60 — 90 X 270 —300 245 244 244 243 242 242 241 240 239 238 238 237 237 236 
IV 90 —120 IX 240 —270 271 273 273 274 274 «#275 «275 276 277 «277 «+278 «878 «6279 280 
V 120 —150 VIII: 210 —240 270 272 274 276 278 279 281 283 285 287 2839 291 293 295 
Vi 160 —180 VI 180 —210 261 263 265 267 269 271 273 275 278 280 282 284 286 288 


CHAPTER XI, 
SUNSET. 
77. The considerations to which we have introduced the reader in dealing with 


Sunrise and Laghna will enable him to deal also with svzsef, which is only the supplement 
(in the language of geometry) of sumrtse, 

Supposing the sun is at a point of the ecliptic whose tropical longitude is 100°, then 
we have to consider at sunrise how long, relatively to the mean sun on the equator, the mean 
sun on the ecliptic takes to rise 100°, and at sunset we have to consider how long, relatively 
to the mean sun on the equator, the mean sun on the ecliptic takes to fall 80°, [see Sec. 63 (3)] 


78. Accordingly, to determine the moment of sunset by local time, we should take 
the sum of (1) the correction for equation of time, which is the same or nearly the same as 
for sunrise, and (2) the correction for tropical longitude, which will be the supplement of the 
tropical longitude for sunrise. The supplement of an angle is the difference between it and 
180°. In our sunrise tables, degrees are expressed as days and by Tables XVII-A and 
XVII-C, 180°=184'80 days or in round figures 185 days. 


(32) 


79. What we have to do, therefore, to determine the second correction for sunset 
‘s to find the difference between the day of the solar year under consideration and 185 days, 
and take the correction for tropical longitude for the day so arrived at. If the solar day we 
are considering exceeds 185 days, the sign of the tropical longitude for the difference will 
remain unchanged : otherwise the sign should be reversed. This correction should then be 
added to the equation of time in order to determine the interval between sunset and 6 p.m. 
local time, while the total so arrived at should be added again to correction (1) adverted to in 
sec, 63, i.e, the correction for terrestrial longitude, in order to arrive at the interval 
between 6 p.m. Lanké time and /oca/ sunset. 


80. In the absence of any other standard authorities on the subject, we may com- 
pare our calculations of sunset for A.D. 1910-1] with those given in the Kumbakonam 
Mutt Panchangam, edited by Mr. Visvanatha Srauti, B.a. 

Latitude 11° N. (Tanjore). 


Correction for 


Equation of Trop.Longitude 


_ Time in Supplement to soe Tak: Sunset 
A oh Papier aerial Some vear ab. erie ieee ns Prien for apes Sum of cerns amen pape 
Solar Year according under Lat. difference between pha rie et tons arrived at Of SUMSet pie Gran. 
mAdhivaie. to Table 11° forthe coh, Rincreased ay arrive a in columns according is Poms 
XIII, day of Solar by 20 and 185 22 column # pans © to col. 6. m 
bed oe a sored if mil for 1910. 
sary) 
l 2 3 4 5 6 T 8 
P.M. P.M. 
Chittirai 1 (Ap. 13)... a 1 — 435" 164th day - 22" — 467"=-—- 7 6-7 6-7 
Vaikasi2 (May 15)... es 32 — 32" 133rd day - 312” - 664”"=-11' 6-11 6-11 
Ani 3 (Je. 16) eee tos 65 — 147" 100th day - 986" -1133"=-—-19' 6-19 619 
Adi 3 (Jl. 18) ame fag 97 +163” 68th day - 1469" -1306"= - 22! 6-22 6-23 
Avani 4 (Au, 19) a ies 129 +411” 36th day 1168" — 7597!=— 13! 6-13 6-14 
Purattasi 5 (8. 20) ae dx 161 +515" 4th day - 144” + 371"=4+4 6! 5-54 5-55 
Aippasi 6,(O. 22) tae dee 192 +494" 27th day + 969" +41463’=—+424' 5-36 5-36 
’ (212 -185=27) 
Kartigai 8 (N. 23)... ox 224 +353" 59th day +1523” +1876"=+31' 5-29 5-30 
Margali 3 (D. 17) Pes is 249 +140! 84th day +1278" +1418'= +423’ 5-37 5-37 
Tai 2: (F.3)a.D. 1911 ay 296 — 268" 133rd day 4+ 312" 4 44r—4}) 5-59 6-1 
Panguni 2 (Mr. 15) A.D. 1911 .., 337 -421" 172nd day + 12” ~ 409" - 7 6-7 6-8 


81. We observe (1) that sufficiently accurate results can be obtained by taking 
whole days instead of days and fractions of days in columns 2 and 4 supra ; in other words, 
it is not necessary to calculate the day of the solar year with exactitude as we did for Problem 
I under “ Laghna’, (2) that a positive correction in column 6 re-appears in column 7 as a 
deduction from 6 p.m., while a negative correction in column 6 re-appears in column 7 as an 
addition to 6 pm. 

Supposing a birth took place 2 hours after sunset on 13 April, 1910, the moment of 
birth would be 6 p.m.+ 2 hours+ 7’ =8-7 p.m. In this case sunset was 6-7 p.m. On the other 
hand, if a birth took place 2 hours after sunset on 28 November, 1910, then the correction for 
sunset being +31’, the local time at which the birth took place would be 6 p.m. + 2 hrs. —3l’ 
=7-29 p.m. In this case sunset was at 5-29 p.m. 


(33) 
CHAPTER XI. 


ECLIPSES. 


82. [Eclipses are a most valuable and unerring historical record, and eclipses are 
freely cited in Indian historical documents. Accordingly, the date of occurrence of solar and 
lunar eclipses has been indicated in lables X and XII by means of the symbol @ for solar 
eclipses and © for lunar eclipses. A solar eclipse can occur only at new moon and a lunar 
eclipse can occur only at full moon, and as full moons are not specially indicated in Tables 
X and XII, every lunar eclipse is shown merely as occurring ina particular lunar month, 
The actual date of a lunar éclipse can be found by working out the exact ending moment of 
the full-moon tithi, z.¢., panchadasi or paurnami, For this, of course, it will be necessary to 
add the collective duration of 15\tithis, z.e., 14°76 days (Eye-table), to the mean moment of new 
moon and also to the moon’s and sun’s anomaly at that moment and add to, or subtract from, 
the mean moment of full moon the sum of the sun’s and moon’s equations. (See examples 
worked out in sections 93 and 94.) 

83. We may preface our observations on eclipses by the following passages from 
a well-known French work, first published in the 18th century, and still regarded asa 
standard authority on chronology, “ L’Art de vérifier les Dates ;— 

“The magnitude of an eclipse is indicated in digits. A digit is the twelfth part of 
the diameter of a heavenly body: accordingly, an eclipse of four digits is one where the 
third part of the diameter of a heavenly body is in shadow ; if one half of the diameter is in 
shadow, the eclipse is said to be of six digits ; and if the whole of the diameter is in shadow, 
the eclipse is said to be of twelve digits. Further, in a total eclipse, if the part which is least 
in shadow.is removed from the edge of the shadow by as much as two digits, these two 
digits are added to the twelve, and the eclipse is said to be one of fourteen digits...........,.... 


84. “The duration of an eclipse of the moon is proportional to its magnitude ; 
but it does not depend on this factor alone. We may Say, in general, that a total eclipse of 
the moon will last at least 3} hours, and at most 4 hours and a few minutes. A_ partial 
eclipse above 6 digits may last as much as 34 hours or as little as 24 hours; it seldom 
goes beyond those limits. An eclipse of between three and six digits lasts between two 
and three hours, The duration corresponding to 2 digits is 14 hours ; to 1 digit, 1 hour ; to 
half a digit, # of an hour. The duration of total obscurity in a total eclipse is from 14 to 


SB NOUIS.32 +640, 

85. “The Moon has no light of her own, but reflects that received by her from the 
Sun, Consequently, when in an eclipse the Earth passes between the Moon and the Sun, and 
cuts off the rays of the Sun from the Moon, the latter can shed no more light on Paris than 
on Pekin or on Constaritinople. An eclipse of the Moon, therefore, commences at all points 
of the Earth at the same instant and lasts everywhere for the same length of time, All that 
we need see is whether the time of a lunar eclipse falls between local sunset and sunrise, as 
otherwise the eclipse will not be: visible. 

86, “On the other hand, the Sun is a self-luminous body: the Moon is very much 
smaller than the Earth: she is, in fact, a mere point in comparison with the Sun. From 
these well-known facts it follows that in a solar eclipse, the Moon passing between the Earth 


5 


(34) 


and the Sun, cannot cut off the rays of the Sun from all parts of the Earth, at the same 
instant. She casts her shadow in succession on different parts of the Earth, and even the 
successive passage of the Moon’s shadow covers during a single eclipse only a small total 
extent of the Earth’s surface. Thus, journeying from West to East, a solar eclipse may first 
strike Spain, then France, then Germany, and then in succession the eastern countries as far 
as the farthest East of Asia, but the whole time Africa may remain untouched by the 
Moon's shadow ”. 


87. Theextent of the earth’s surface, affected by a solar eclipse, is therefore a 
matter of calculation: and an exact calculation is by no means easy to introduce into a 
popular work of this kind. 


The book entitled L’Artde vérifier les Dates gives (1) all lunar eclipses and (2) all 
solar eclipses visible anywhere in the civilized world known to history, marking, by 
a series of ingenious conventions, the path of each solar eclipse, the regions where it is 
visible and the latitudes where it is central (a) under the fifth meridian, 7.e. the meridian of 
Paris, (6) under the meridian where it is noon at the moment of true conjunction, and (c) under 
the 155th meridian. Other useful details, given under each eclipse, in the same valuable 
work, need not be reproduced here, as nothing short of a translation of the whole Chapter 
on Eclipses would give the reader an adequate idea of its contents, 


88. We have given in Tables X and XII a// lunar eclipses, and it is easy for the 
reader to calculate the ending moment of the full moon tithi, which will enable him to know 
whether the eclipse could have been seen in India at the place under consideration. We 
have given a// solar eclipses, as given in the French work, from A.D. 1 to A.D, 300, and after 
the latter date we have, as a rule, not mentioned eclipses which, according to the same 
authority, could not have been visible in India. From A.D. 1900 to A.D. 2000 all solar 
eclipses are marked. 

89. The points where the moon’s orbit crosses the ecliptic are called the nodes 
and in order that an eclipse may occur, the opposition at the time of a lunar eclipse, or the 
conjunction at the time of a solar eclipse, must happen at or near a node, The sun’s dis- 
tance from either node is therefore an important factor in determining whether an eclipse 
is or is not possible at a particular New or Full Moon, Eclipse-Table X-A (pp. 130, 131) for 
Centuries and Odd Years will enable the reader to calculate the Sun’s distance from either 
node at any moment from B.C. 1 to A.D. 2000, and by applying the following canons 
(adapted from Professor Jacobi’s article in Vol. 1 of Lpivraphia Indica) he may tactics 


whether a solar or a lunar eclipse is certain, doubtful, or impossible at a particular New 


Full Moon respectively. or 


o 


Between 0 and 15°598 days, or between 157°714 and 173°312 days, 


2 2 | Certain. 
Between 15°771 and 18°198 days or between 157°54] and 105°114 days, = z \ Doubtful 

as | 
Between 18°371 and 154'939 days, < 2 | 


J Im possible. 


(35) 


Ir Sun’s DISTANCE FROM NODE AT FuLt Moon 1s 


Between 0 and 10°052 days, or between 163°260 and 173°312 days, ~ 4 | Certain. 
<a : 
Between 10°225 and 13°345 days, or between 163°087 and 159°967 days, S & > Doubtful. 
. I 
Between 13°518 and 159°794 days, pie) tisieaat nal 


90. We shall now apply the canons to some actual -cases, and see how far they 
will be of use to us in practice. 


Opening the first page of Table X, we see a succession of solar eclipses at 
the Jyeshtha new moon in the years A.D. 12, A.D. 18, and A.D. 14, and we 
see a Similar succession of lunar eclipses in the same lunar month in the 
years A.D. 20, A.D. 21, and A.D. 22. We also see that in Lunar Jyeshtha, 
A.D. 12, as well as in Lunar Jyeshtha A.D, 22, there was a lunar as well 
as a solar eclipse. We shall see if our canons will help us in verifying 
these eclipses. The reader should note how an eclipse may be located 
with the help of the secular distance of the sun from the node Bah 
Distance from node for Centuries and Odd Years) as given in Table X-A 
and the head line entries of Table X. 


(4) (2) (3) (4) (5) (6) 
©’s Distance from Node TableX-A = A.D. 12 A.D. 13 A.D. 14 A.D. 20 A.D. 21 A.D, 22 
days days days days days days. 
For century 1 B.C. PO ye 62°91 62°91 62°91 62°91 62°91 
For odd year e ... 50°30 68°93 87°56 26°06 44°69 63°33 
Up to first New Moon in 
OLAS ¥ CAT ua, sony OBO 16°06 O17 28°41 17°52 6°62 
Up to Jyeshtha New Moon 29°53 29°53 29°53 29°53 29°53 29°53 
Up to Jyeshtha Full Moon ... si es 14°76 )4°76 


ey 


169°69 177°43 185'17 161°67 169°41 162°39 


Deduct 173°31 days mace tl. a akrer ae er 173°31 oa nee (8) 
4°12 11°86 

Up to Jyeshtha Full Moon. 14°76 oi one ‘its a 14°76 

“18445 177-15 

SetICt os. eee * 173°31 sec ‘ae eae ees * 17331 

“14 ay 


; (1) (8) 
We can now classify these results. 


SOLAR ECLIPSE: Certain, Results at foot of columns (2), (3), and also those in columns 
(1) and (6) marked (7) and (8) respectively. 


LUNAR ECLIPSE: Certain, Results at foot of columns (S) and (6). 
| Doubtful, Results at foot of columns (1) and (4). 


* The eriod of conjoint revolution of the sun’s and moon’s nodes is 346°6246 days and the half revolution is 
173°3123167 days. ‘This period should therefore be deducted whenever the sun‘s distance from a node exceeds 173:31 days, 


(36) 


91. We shall next see to what extent the canons will be of use to us in predict- 
ing eclipses. We may take as an example the solar year A.D, 1910. * 
We first of all find out the distance of the sun from the node at the first new moon 


in the solar year. 


©’s distance from node for century beginning A.D. 1900 12062 
” ” » forodd year10 ... Se 13°03 
" " » at first new moon in solar year A.D, 1910+. 25°91 

159°56 


‘92. As regards solar eciipses, we have to see whether 159°56 by itself, or the 
Same increased by 29:58, or any multiple of 29°53 entered in the head lines of Table X, will 
bring us within the limits of certain or even doubtful solar eclipses. 

We see at once that the figure 159°56 is itself within the limits of a certain solar 
eclipse. The date is the first new moon in the solar year, ¢.¢,, 9th May, 1910. This eclipse 
was invisiblé in India. 

The addition to 159°56 of 29°53 gives us 189°09, which by deduction of 173°31 is 
equivalent to 15°78, which is beyond the limits of certainty. There was in fact no solar 
eclipse on the corresponding date, Jyeshtha new moon, 7th June, 1910. 

The addition to 159°56 of 177°18 (K&rttika new moon) will give us 336°74, which by 
deduction of 178°31 leaves 168°48, which is within the limits of certainty. In fact, there was 
a solar eclipse (invisible in India) on Kéarttika New Moon, 1.e. (according to Table X or 
XII) 2nd November, 1910. 

The addition of no other multiple of 29°58 to 159°56 will give us a figure within 
“certain” or even “doubtful” limits for solar eclipses. 

93. As regards lunar eclipses, our starting figure 159-56 should be increased by 


the day equivalent of the full moon tithi, 14°76 days. 


159'56 + 14-76 =174'32 days. 
Deduct 173°31 


———— 


1-01 days. 
We see that in the first lunar month of the solar year A.D. 1910 there must be 


a lunar eclipse. 
The actual ending moment of the full moon tithi works out as follows :— 


Days. Anomaly of first new moon. 
First new moon in solar year 25°9134, 0°535 
14°7653 14°765 
©’s Equation for 40°67 +1140 40°6787 15°300 
C’s Equation for 15°414 +°1650 +‘114 (©’s Eqn.) 
+ ‘2790 + ‘2790 15°414 
Commencement of Solar Year, Ap. 13°2080 
54°1657 


Add total correction for latitude 18° N. on 
40th day of Solar Year (Table XIII) 0286 
541948 


* This portion of the text was written before the eclipse in question happened. The force i ration i 
4 ; ‘ . of the ilhust 
of course not lessened by its referring to an event now past and it has therefore been retained. : met 


(37) 


It thus appears that the centre of the eclipse occurred at Madras at °1943 of a day, 
#.¢., at 11 ghatikas 39 palas after sunrise. It is evident that a lunar eclipse at such an hour 
would be invisible in India. 


94. The ©’s distance from node at the first full moon of the solar year A.D. 1910 
being 1-01, it is evident that an addition of 177'18 days, which will take us to the K4rttika 
Full Moon, will give us 17819, which by deduction of 173381 gives us 4°88 days, which is 
within the limits of a “certain” lunar eclipse. Let us calculate the actual ending moment 
of this Full Moon tithi. | 


Ee : Days of Solar year. (’s Anomaly, 
First Full Moon in Solar Days: 
Year A.D. 1910 (sec. 93) a. 40°67 87 15°300 
Add for K&rttika Full Moon .,..—-177-1835 11°856 
| 217-8622 97°156 
©’s Equation for 217°86 days = — ‘1263 —'1263 (©’s Eqn.) 
€’s Equation for 27°029 days = + *0458 —'0810 Si 
—_-—— 27-0297 
— ‘0810 217°7812 
Commencement of Solar Year 1910, Ap. 13 ‘2080 
217°9892 
Total correction (by Table XIII) for 217th day, +°0111 
218°00038 


.. the centre of the eclipse at Madras was on the 218th day, reckoned from April 
18, t.¢., (by Table VIII) 17th November, 1910, at -0003 of the day, z.e., 1 pala or half a minute 
after sunrise on 17th November, 1910. 


This very nearly agrees with the prediction in the Nautical Almanac reduced to 
the longitude of Madras. ‘The eclipse was visible at Madras. 


No other multiple of 29°53, added to 1:01, will give us a lunar eclipse in the Solar 
Year A.D, 1910 within the limits of certainty. 


95. A third use of the canons is to enable us to detect omissions from or incorrect 
entries in lists of eclipses, 


The book entitled L’Art de vérifier les Dates states that there was no eclipse in the 
year A.D. 555. 


But seeing that the ©’s distance * from node at the first new moon in the solar 

year A.D. 554—55 was 168'66 days, and that the year was one with 

ohh an adhika month, it is plain from the head-lines of Table X that the 

022 addition to 163°66 of 35437 gives us 51803 days, which, deducting 

16366 346°62 leaves 171°41 days, which indicates that certainly there was a 

solar eclipse at the corresponding New Moon, z.e., on Chaitra New- 

Moon day, 8th March A.D. 555. As a matter of fact, it appears from Oppouzer’s Canon 


der Frnsternisse, that there was a solar eclipse on 8th March, A.D. 555. 


(38) 


96. Let us next take a case in which the canons will show us that the Art de 
vérifier is right and other lists wrong. The French book mentions a Lunar Eclipse 


(penumbral) on 6th May A.D, 692, while other lists do not mention it. 


*154°79 
15453 
B24 


We find that the ©’s distance* from node at the full moon 
Somer following Jyeshtha New Moon (21 Ap. A.D. 692) was, as shown in the 
1476 margin, 10°23 days, which makes it almost certain that there was then a 


356-85 Lunar Eclipse. The French chronological work is, therefore, right. 


10°23 para Pee 
CHAPTER XIII. 
JOVIAN CYCLES, YEARS, AND MONTHS. 
[ Notc.—¥ or the calculation of the mean period of a Jovian year, see sec, 280 infra.] 


97. A Jupiter’s cycle of 60 Jovian years is often met with in Indian chronology 
as a mode of reckonng time. Each of the years in the cycle receives a name corresponding 
to the name of one of the years in Table I, but while the so-called Jupiter’s cycle in 
Table I, as used to this day in Southern India, is merely a cycle of 60 Indian solar 
years, the Jupiter’s cycle, properly so called, which has been in use in Northern India and 
which is given in Table XIV, is a cycle of real Jovian years, calculated by means of the multi- 
plication tables in Table V and the following table for centuries. 


Kaliyuga, Christian Era, Jupiter’s Samvat Kaliyuga. A.D. Jupiter’s Samvat 
(with bija). (with bija). 
3001 BAG 10) 36°1117 4101 1000 8°9817 
3101 Gs, 1 172517 4201 1100 50°1517 
3201 A.D. 100 58°4517 4301 1200 31°3217 
3301 200 Se Galt 440] 1300 12°4917 
3401 300 20°7917 4501 1400 53°6617 
3501 4,00 1°9617 4601 1500 34°8317 
3601 500 43°1317 | 4701 1600 15°9917 
3701 600 24°3017 4801 1700 57°1717 
3801 700 A717. ...| 4901 1800 38°3417 
3901 800 46°6417 | 5001 1900 19°5117 
400L ~ 900 Of OLLe | 5101 2000 0°6817 


98. We shall take an example of a Jupiter’s Samvat and show how it is calcu- 
late The Date of a Sanskrit Manuscript is given by its author as “ Saka 1396, (Vikrama) 
Samvat 1531, year Subhakrit, Karttika Sudi 9, after Dakshinayana on Wednesday, 
Dhanishtha Nakshatra, Vriddht yoga, Kaulava karana, the moon in Kumbha” (Indian 
A ntiquary, XIX, p. 27). For the Nakshatra, Yoga, Karana and Zodiacal Sign in this case, see 
sec, 266, infra. 

We first calculate the tithi in the usual way :— 

By Table X the K&rttika New Moon of Vikrama 1531 (A.D, 1474), was 


(2) Monday, October 10°85 
¢’s Equation + *20 


©’s Equation—‘15 ©'s Anomaly, (’s Anomaly. 
saa 20°27 4559 
+05 att 177°18 11°856 
Add for 9 tithis 8°86 8°86 8 86 
Equation +:05 25°275 
(4) Wednesday, Oct. 19°76 206°31 @’s Eqn.— 15 


25°12 


(39) 


We have now to find the equivalent in Jupiter’s cycle of the 206°31 days of the 
solar year A.D. 1474, 


Equivalent of A.D. 1400 (by above table) 53°6617 
9 » 74 years (Table V) Jupiter’s Samvat 14°8658 

r , 200 days( do. ) 5540 

,) 5, ease) (Cdes=s: ) ‘0166 

3 69:0981 


Deduct completed cycle 60 


9°0981 


That is, No. 9 of Jupiter’s cycle (according to Table XIV) 2.e., Subhakrit had 
*xpired on the day in question of the solar year. 


99. The year of Jupiter’s cycle, ordinarily quoted in N. India, is that which was 
completed at the deginntng of the solar year, and in this case inasmuch as only ‘098 of the 
Jovian year, z.¢., only 36 days, had elapsed since the beginning of Subhakrit up to the 206th 
lay of the solar year, the previous Jovian year, P/ava, must have been current at the 
yeginning of the solar year A.D. 1474. When the Jovian year quoted is only that which had 
yeen completed at the beginning of the solar year, all we have to do is to calculate the 
Jovian year for the integral solar year we are dealing with or, which is much simpler, read 
ff the corresponding year of Jupiter’s cycle from Table XIV, 


100. Altogether, we see there are three meanings which might be attached to 
the citation of a year of Jupiter's cycle :— 


(1) A year of the southern cycle (Table 1), which is merely a solar year with a 
Jovian name, 


(2) A year of the northern cycle (Yable XIV), which is the Jovian year actually 
completed at the beginning of a solar year. 


(3) A year of the northern cycle (Table XIV), being the Jovian year actually com- 
pleted at the actual moment we are dealing with. 


The context alone must enable us to conjecture which of these meanings is to be 
attached to a citation of a Jovian year. 


101. Also, where the second of the three modes of citation is followed, it is evident 
that if any other Jovian year has had its beginning as well as tts end in the course of a solar 
year, that Jovian year will be &shaya or suppressed. 


Hence it is that certain Jovian years are actually suppsessed in the northern system 
of reckoning. ‘The suppressed years are shown by blanks (...... )in Table XIV. 


For instance, the Jovian equivalent of A.D, 1514 (solar year) is 34°8317 
+ 14°1688 


48°9955 
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And the Jovian equivalent the next year, of A-D. 1515* (solar year) is 348817 +15-1755= 
50:0072. That is, the 48th Jovian year, Wrisha was current ¢ at the beginning of Solar Year 
A.D. 1514* and the 50th Jovian year (Subhanu), was current f at the beginning of Solar Year 
A.D, 1515*. Therefore the 49th Jovian year Chitrabhanu which was not used inthis particular 
cycle of 60 years, was kshaya or suppressed. Of course there would be no suppression of a 
Jovian year if the third mode of citation was always used : but it is evident that the third mode, 
which requires an exact knowledge of the actual beginning and end of a Jovian year and 
which might be used by an author, would not be in popular use. 


102. Fourth Mode of Citation (4). There is a fourth mode of citation of Jovian 
years which we often find in Malay&lam inscriptions, and that is to cite, instead of one 
year out of every sixty, one year out of every twelve. In twelve Jovian years the planet 
Jupiter passes through the twelve signs of the zodiac and each sign corresponds to one 
of the twelve years of Jupiter’s revolution. In the above case Jupiter having completed 
9 Jovian years ¢t would be described as being in the 10th sign of the zodiac, i.e., Makara 
(Eye-tabie.) 

103. Fifth Mode of Citation (5), In this the 12 Jovian years receive the names of 
the 12 lunar months, Karttika being the first and Asvina the 12th. The Jovian years § 
(properly, months) are distinguished from lunar months by the prefix Mahé. Thus, Maha- 
Karttika, Maha-Margastra, etc. In the example in sec. 98, Jupiter was in Mah4-Sravana. 


104. Sixth Mode of Citation (6). This is the heliacal rising system, in which the 
Jovian cycle begins with the heliacal rising of Jupiter, ze. his re-aprearance after a con- 
junction with the sun. The system is exhaustively dealt with by Mr. Dikshit in his intro- 
duction to Vol. III of Dr. Fleet’s Corpus Inscriptionum Indicarum, and all the citations of 
this kind, hitherto found in inscriptions, are there collected. 

105. Readers in Southern India will be mainly interested in the 1st and 4th 
modes of citation, of which the latter is otherwise called the “‘ mean-sign system ”§ and which 
is met with in Travancore inscriptions, e.g, those discussed by Dr. Schram in /ndian 
Antiquary Vol. XXV (1896), pp. 9—11; and by Professor Kielhorn at pp. 53,174. /did. 

We shall cite an example: “ Kollam 389, Jupiter in Kumbha, and the Sun 18 days 
old jn Mtna, Taurspay, Pushya Nakshatra, 10th Lunar day”, 

Kollam 389 is equivalent, as we shall see in sec. 112 txfra to A.D. 889 +825=A.D. 
1214 (Indian Solar Year). 

We might calculate the day of the solar year in one of two ways, either by taking 
the equivalent of the solar date from able VIII or the Eye-table or by calculating the solar 
date of the tithi. The first is the simpler method and it gives us 335 + 18= 353 days. 


* For convenience of reference, we use the expressions ‘‘ Solar Year A.D. 1514 ” to mean “ the Jedlies Salen! 
Year which began in A.D. 1514, i«., Saka 1486=Vikrama 1571—Kaliyuga 4615, which began in March, A.D. 1514 ”. 

+ the Jovian year current at a particular moment is, as the reader will have observed from the example 
already given, the Jovian year actually completed at that moment, omitting fractions. As no other Jovian year is ever 
referred to in the northern system, we need not be careful to distinguish between expired and current Jovian years, but 
may use the expressions as synonymous. 

¢ “Jovian year ” does not mean the period of revolution of Jupiter’s orbit (which isa little less than 19 solar 
years) but one-twelfth of that period, which is roughly equivalent to a solar year. 

§ In Part IV. of this book on Planetary Chronology, the reader wil! find a direct method of calculating 
either the mezn or the actual sign or rasi oecupied by Jupiter at any moment. (See Sec. 88). 
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The Jovian equivalent of 1214 A.D. is 313217 + 14°1638=45'4855 (Sec. 98.) 


Y» ” 350 days is (35 days x 10)= ‘9694 ‘Table V. 
” ” 3 »” 0083 do. 
46°463 2 


Dividing the total equivalent by 12, we have as remainder 10°4632, z.¢., Jupiter has 
left the 10th sign and is in the 11th, z.e., Kumbha (4th mode of citation). Or, we can calculate 
Jupiter’s mean sign for 353 days of A.D. 1214 direct from Table XVII (pp . 202, 203), thus : 
220°10° + 64°86° + 29°33° = 314°29°9, 2.¢., (by Eye-Table) Jupiter was in Kumbha. 

106. The equivalent in the Northern Cycle of the 46th Jovian year is (by Table 
XIV) Pramathin (8rd mode of citation), while in the Southern Cycle (1st mode of citation) the 
Jovian name for the solar year A.D, 1214 is (by Table 1) Bhava. The Jovian year (Northern 
System) current at the beginning of the solar year A.D. 1214 was No. 45 Bahudhanya, 
which would be cited in cases where the 2nd mode of citation was in use. 


CHAPTER XIV. 

THE VARTTAMANA, PURNIMANTA AND KARTTIKADI SYSTEMS OF CITATION. 

407. The ordinary or normal mode of citing an Indian date is by means of gata or 
‘expired ’ years (already explained, sec. 5 supra), amanta months (or months beginning with 
the first tithi after new moon or amdvdsyd), and Chattrdd: years (or lunar years beginning 
with Chaitra). The lunar year can begin with Chaitra only when the solar year begins with 
Mesha Sankranti, Therefore a reckoning by Chaitradi lunar years is the same as reckoning 
by Meshadi Solar Years. 

408. Exceptional modes of citation, used at certain epochs of history, or still 


used in certain parts of India, are :-— ; 
Varttaména, or current years, opposed to gata (expired); Pirnimania months, be- 


ginning with the tithi after full moon; and Karttikddi lunar years (or “southern” years) 
beginning with the lunar month Karttika. ply 7 | 

109. Inthe Pirniméanta system, each month beginning with a full moon.is named 
after the next amdnta month, but takes in the dark fortnight preceding each new moon. It 
is to this system that we owe the name paksha, lit. a wing, the dark and bright fortnights 
being the wings on either side of a new moon. 


410. Inthe Kérttikddi lunar year system, the year beginning with lunar Karttika 
takes the number of the Meshadi solar year then running, and has in common with it 
the five months, Lunar Ka4rttika to Lunar Phalguna, 

Canons, 
1. A dark fortnight in wth Amanta month is in(#+1)th Pdrnimanta month, 


Il. Any month or tithi in Vth year, expired, is in (V+ 1)th year current. 


ag I, Any of the months named in the margin in Vth year Chaitradi, expired, 
ecdhe is ascribed to the ae 
aravene (a) (N-1)th year Karttikadt, expired, or to 
ee ap (6) Nth year, Karttikadt, current. 
| N.B.-—Conversely, any of the above months in ath year Karttikadi, expired, is ascribed to (m +1)th year Chaitradi, 


expired, 


6 
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For clearness’ sake, we will present these three rules under three aspects, one of which, 
when we are in doubt, every; problem before,us must assume, 


first Aspect.—lf we have before us a dark fortnight or bahula tithi of the wth month 
in the Nth year, known to be an expired year, but do not know whether the system is 
amdnta or pirnimdnta, we must search for the tithi both in the mth and the (~—1)th 
month in our ordinary (Amanta) tables. 


Second Aspect.—lf we have before us a dark fortnight or bahula tithi of the mth 
month in the Vth year, and do not know whether the month is amanta or pirnimdanta, nor 
whether the year is expired or current, we must, in using our tables, look for the tithi— 


(1) in the th month, th year, expired ; 

(2) in the (m-1)th month, Nth year, expired ; 

(3) in the th month, (/V-1)th year, expired ; and 
(4) in the (w-1)th month, (V-1)th year, expired. 


Third Aspect.—lf we have before us a dark fortnight or bahula tithi of the nth 
month (from Chaitra to Agvina, inclusive) in the Nth year and do not know whether the 
month is amdanta or pirnimanta, nor whether the year is expired or current, Chaitridi or 
Karttikadi, we must, 1n using our tables, look for the tithi— 


(1) in the mth month, Nth year, expired ; 

(2) in the (z~-1)th month, Vth year, expired; 

(3) in the wth month, (V-1)th year, expired ; 

(4) in the (z-1)th month, (V-1)th year, expired ; 
(5) in the mth month (V+1)th year, expired ; and 
(6) in the (w-1)th month (V+ 1)th year expired. 


N.L.—F¥or bright fortnight or Swkla dates in any month, no search need be made in any case in the (n-1)th 
month ; and whether for bright or dark ‘fortnight dates in the months of Karttika to Phalguna inclusive, no search need 
be made in any case in (V+1)th year, expired. 

Readers who prefer Professor hielhorn’s mode of stating the same rules will findit in /nd. Antig., 
Vol. XIX, p. 22 or at p. 406 of Lp. Ind,, Vol.1. Any rules must be somewhat perplexing at first sight and should be cares 
fully reasoned out by those interested in such investigations. 


111. The Lunar year beginning with lunar Chaitra of any solar year z is itself 
(n+1). ‘Thus, Chaitra 1265 may mean :— 


(a) Lunar Chaitra at the end of current solar 1264, 7e., at the end of expired solar 1263, 


(b) Do. do, do. expired solar 1264 and before the beginning of solar 1265. 
(expired) 
(c) Do, do. do. do. do, 1265 and do, 1266 ~— do, 


This ambiguity is independent of the difference between Chaitradi and Karttikadi 
systems, and is peculiar to the lunar month Chaitra, 


es 


See 
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CHAPTER XV. 
THE ERAS NOW IN USE OR MET WITH IN INSCRIPTIONS. 


112. In the following Summary of Indian Eras, adapted from Cunningham and 
other authorities, we give in each case the formula whereby a year of each era, “expired” 
or “current” as the case may be, may be obtained from the A.D. year, also nofing where 
the era is or was in use, and whether it is am4nta or ptirnimdnta, Chaitradi or KaArttikAdi 
and so forth. 


(1) Kaliyuga (expired year=3102 minus B.C. year; A.D. year+3101). Used all 
over India as a solar (Meshddi) and luni-solar (Chaitrédi) year. The years in this era, with 
A.D., Saka, and Vikrama equivalents, are regularly given in our Table X from B.C. 1 to 
A.D. 2000; and in Table XII from A.D. 1840 to A.D. 1920. For the years B.C, 3102 to B.C. 1, 
K.Y. 0 to K.Y. 3101, see Addendum, p. (114.) 

(2) Saptarshi (current year =A.D. year+76). Mostly current and mostly pirni- 
minta and Chaitradt. At present in use in Kashmir and formerly in Multan and elsewhere. 
Quoted generally in cycles of 100 years. Thus A.D. 1910=Saptarshi 1986, current, quoted 
only as “ 86 Saptarshi, current.” 


(3) Vikrama Era (expired year=A.D. year +57). Extensively used at present in 
Guzerat and all over Northern India, except Bengal: Karttikidt and Amdanta in Guzerat, 
hence called Southern Vikrama ; Chattrédt and Pirnimdnta in N. India, hence called 
Northern Vikrama. Other names, “ Malava Era”; and also simply “Samvat”. The Vikrama 
years, expired, from B.C. 1 to A.D. 2000 are regularly shown in our Table X, and from A.D. 
1840 to A.D. 1920 in our Table XII. 


(4) Saka Era (expired year =A.D. year minus 78). Extensively used in India both in 
the past, and at present. Meshddi(for solar year) and Chattradi (for luni-solar year) : generally 
amdanta, but pirnimdnta in Northern India. Saka equivalents of Kaliyuga and Vikrama 
years, expired, from B.C. 1 to A.D. 2000, are regularly given in our Table X, and from A.D, 
1840 to A.D. 1920 in our Table XII. 


(5) Kollam Era(current year= A.D, year minus 825). Used in Malabar, Cochin, and 
ravancore since A.D. 825. Begins in N. Malabar with solar Kanya and in S. Malabar with 
Chingam (Simha); (For memory aids, see sec. 188 infra); always solar and current. For 
ears from A.D, 1840 to A.D. 1920, Kollam equivalents are regularly given in our Table XII, 
For previous years, the following century equivalents will be of use :— 


A.D, 900=Kollam 75 A.D. 1500=Kollam_ 675 
1000= , £2175 1600= ,, 779 
1100= ,, 274 1700 = © 875 
1200= 7 375 1800 = r 975 
1300= , 475 1900=—.._,, 1075 
1400= , 575 | 2000 ar ET75 


(6) Bengali San (or Sen)(current year=A.D. year minus 593). Meshddi, current 
olar year, Now in use in Bengal, For A.D, 1840 to A.D. 1920, B. San equivalents are 
egularly given in our Table XII. For previous years the following century equivalents 
ill ‘be of use ‘— 


A.D. 600=B.San 7 A.D. 1100=B.San 507 A.D. 1600=B.San 1007 
; ~f00= % 107 ” 1200 = ” 607 _— 1700= “9 1107 
R00 4. 207 » 1800= ,, 707 > 4g00= 1207 
 900= 5, 807 | 4 1400= ,, 807 | , 1900= , 1807 


. 4000s .,.°407 | pst BOO _. yy). 907 piece BOOG ee - AOD 
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? (7) Chedi or Kalachuri Era (current year=A.D., year minus 247), current, Asvinddh, 
pirnimanta. 
A 


D. 800=Chedi 58 current. A.D. 800=Chedi 553 current. 
5s) in oe RR » 900= , 653 4» 
ee” oe One A , 1000m us Pebaee 
OO ae el aeg ese , 1100= ,, 853 x 
» 0=m , 458 i" » 1200= , 953 ? 


Not now inuse, but was in use under the Kalachuri kings in Western and 
Central India. 


(8) Gupta (current year=A.D. year minus 319). 


A.D, 400=Gupta 81 current. A.D, 600= Gupta 281 current. 
» 500= ,, 181 re » 700m, SBI ’ 


Not nowin use. Was in use in Central India and Nepal in the centuries above 
indicated as current, Chaitradi, pirnimdnta. 


(9) Valabht Era (current year=A.D. year minus 318). Current, Karttikid1, amanta, 


or pirnimanta. ” 
A.D, 400=Valabhi 82 current. A.D, 900= Valabhi 582 current. 
5 OO eee hie Tri Be - 4 1000= a 682 ss 
a DUAN oe ~ ,, 1100= ‘. 782 ne 
9 700= ” 382 9 ” 1200= ” 882 ” 
800= , 482 55 » 1800= .. 982 


Not now in use. Was in use in Kathiavad and neighbourhood in centuries above 


indicated, 
(10) Viléyati year (current year=A.D. year minus 592). Kanyéddt, solar, current. 


Now in use in Orissa. Months begin invariably om the day of Sankranti instead of 
the next or the third day after [see Sec. 144 (1) infra], 


This era bears to Bengali San pretty much the same relation that the Valabhi bore 
to the Gupta era. 


(11) Aml year (current year=A.D. year minus 592), Lunt-solar, current. Lunar 
year changes on Bhddrapada sukla r2th, i.e. some days before, orsome days after, Kanya 
Sankranti. Otherwise the same as Vildyati. Current in Orissa. Probably bears the same 
relation to Vildyati that the luni-solar year in the Telugu country bears to the solar year 
of the Tamil country (¢.e., only New Year Day is different in each case). 


(12) Fasali year (luni-solar) in Bengal, and N.W. India (current year=A.D. year 
minus 592); pirnimanta and lunar Asvinddi (ve. it begins on pirnimanta Aégvina, bahula 
pratipada) ; luni-solar year for Bengal, just as the Bengal San is the solar year for the 
same tract of country. Like all luni-solar years, the Fasa/i takes the number of the next 
Solar San. Thus, A.D. 1900 was, as we have seen, Bengal San 1307 current, but the luni- 
solar Fasali beginning on Asvina krishna pratipada of A.D, 1900 takes the number of the 
next Bengal San, #e., 1808 current. Hence the formula for Bengal Fasa/i is “current 


A.D. year minus 592”, 
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(18) Dakhan Fasli (current year = A.D. year minus 593) was up to A.D. 1556 (when 
its number was 963, vide Table XV, p. 195) a Hijra year, but from that year forward it has 
been kept as a solar year (identical in number with Bengal San), beginning, in parts of 
Bombay, when the Sun enters the Nakshatra Mrigasira, * i.e. (now) about 7th or 8th June, 
[he months, their periods of beginning, and number of days, are the same as in the 
Muhammadan calendar.. 


(14) The Madras Fasli year is an agricultural, solar, tropical year, beginning on 
1 July and having no divisions of its‘own into months and days. Its formula is “ current 
Fasli=A.D. year minus 590”. The agricultural or revenue year from 1 July 1910 to 30 June 
1911 might be expressed quite as well by the expression “ Revenue Year.1910-11” as by the 
xpression “ Fasli 1320”. The former expression would convey better sense to most people, 
and the expression “Fasli year ”, the use of which a blind tradition has consecrated in Madras, 
serves no other purpose than to confuse any one who is not a village karnam. It is a chrono- 
logical anomaly and will no deubt gradually drop out of use. 


(15) The Mahratta Sir-Sen, Shahiir-San or Arabi-San (current year=A.D. year 
minus 599) was extensively used under the Mahratta supremacy, and is still occasionally 
met with. Begins, like the Dakhan Fasali, when the Sun enters the Nakshatra Mriga$tra.* 


(16) Harshakdla Era (current year=A.D. year minus 606), Was current in 
Muttra (Mathura) in Kanauj, Nepal. Harsha 94 current=A.D. 700, and so on. 


A D. 1768), expired, Karttikddt, Amanta. - Ny 821, expired =A.D, 1700. 


(17) Nevar Era (used in Nepal from A.D. 878 at Nevar 21,expired=A.D, 900. 
Formula “ Nevar expired=A.D. year minus 879”. 


(18) Chalukya Era (expired year=A.D. year minus 1076), This was in use only 
from A.D. 1079 to A.D. 1162. It followed the Saka months and pakshas. Chalukya 24 
expired=A.D, 1100. 


(19) Lakshmana Sena Era: (expired year=A.D. year minus 1108, according to 
present day almanacs). Now in use in Tirhut and Mithila, but along with the Saka or 
Vikrama Era. 


Dr. Kielhorn concludes that the formula for this era was (from A.D, 1194 to A.D. 
1551). “Expired Lakshmana Sena year=A.D. year minus 1119”, According to this formula 
A.D. 1200 would be equivalent to Lak. Sena 81 expired. The years of this era were expired, 
Karttikadt, amdanta. 


(20) Mahratta Raja Saka Era (current year=A.D. year minus 1673) was established 
on the accession of Sivaji : the number of the year used to change every /Jyeshtha sukla 
trayodast, which was the tithi or date of Sivéji’s accession. Otherwise same as southern 
luni-solar amanta Saka years. 

(21) Tarikh-t-[lahi (=mighty or divine era), dating from the accession of Akbar 
14th February 1556), fell into disuse temp. Shah Jehan. Days and months were solar, without 
intercalations, 


* By Eye-Table, the Sun enters Nakshatra Mrigasira when his longitude is 53° 20’ . The number of days corre- 
sponding to this (by able XVII-A) —56. When the solar year commences (as it did in A.D. 1911) on 13th April, the 
sun’s entry into Mrigasira Nakshatra would be on 56 413=69 days from Ist April, *.c., (Table VIII) on 8 June, 
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CHAPTER XVI. 
NOTES ON TITHIS IN RELATION TO FESTIVALS. 

113. Day on which a festival is celebrated.—As a tithi generally covers a 
portion of two days, it sometimes happens that though for civil purposes the tithi of a day 
is that which is current at sunrise, yet for religious purposes a tithi may have to be cele- 
brated on the previous day when it begins. When a tithi is appointed for the celebration 
of a feast or fast, to be kept at forenoon, midday, late afternoon, midnight, etc., it is obvious 
that the feast or fast must be observed on the day when the tithi covers the prescribed part 
of the day. The day for such purpeses is divided, first of all, into five portions between 
sunrise and sunset. 


(1) Prétahkéla, or early forenoon, 6 ghatikas from sunrise. 

(2) Samjava, or forenoon, 6 to 12 ghatikas from sunrise. 

(3) Madhyihna, or midday, 12 to 18 ghatikas from sunrise. 

(4) Aparidhna, or afternoon, 18 to 24 ghatikas from sunrise. 
(5) Sayahna, or late afternoon, 24 to 30 ghatikas from sunrise. 


(a) The 4 ghatikas before sunrise are called arunodaya or rise of dawn. 
(b) The 6 ghatikas after sunset are called pradosha or evening. 
(c) The 2 ghatikas in the middle of the night are called mzsttha, midnight. 
(d) A tithi is pirvaviddha when it commences more than 4 ghatikas before 
sunset of one day and ends before sunset of the following day; a festival 
on such a tithi is celebrated on the first day of the tithi, not on the second. 


N.B.—Tithi dvayam :—Two tithis meeting, 4 , one commencing. and the other ending, between 18 and 24 
ghatikas after Sunrise, when a similar meeting does not take place next day. 


114. Festivals connected with Nakshatras as well as Tithis.—On the 
Nakshatra Sravishta (No. 23) in Tunar Sravana, the ceremony of Upakarma (Avani 
Avittam) is celebrated. Our Table XI shows that this festival would ordinarily fall about 
full moon in Sravana. In the same manner, all festivals associated with particular 
nakshatras may be equally well connected with particular #this. In Southern India, 
however, it is usual to connect malshatra festivals with certain solar months in which 
they are celebrated; e.g., Pangunt Uttaram (i.e, Uttara Phalguni Nakshatra in the Solar 
month called Pangunt), Chittirai Milam (1.e., Mila Nakshatra in the Solar month called 
Chittirat); Avant Avittam (vide supra), etc. Titht festivals are also. often connected in 
Southern India with Solar Months ; and if a festival falls, for instance, on suk/a panchamt in 
a particular Solar Month, and there are two Sukla panchamfts in that month, the first is called 
Siinya titht and the second only is celebrated. 


115. Most Hindu festivals are associated in the first place with “this, and the 
following notes for which we are chiefly indebted to Prof. Kielhorn’s article in Vol. XXVI 
of the Judian Antiquary, pages 177—-187, will be of interest to Hindu readers as well as to 
others. Prof. Kielhorn described the Hindu festivals in orcer of the lunar months: by 
way of variation, we will discuss them in the order of tithis. Our arrangement will 
enable the reader to locate at once an ashtami or an ekddast, although the month is, as 
usual, suppressed in such citations, 
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PRATIPADA (TITHI D. 


The Chaitra Sukla pratipadd, i.e., that which precedes the Mesha Sankranti, is 
she beginning of the tlindu Lunar year, New Year’s Day (Lunar) being that on which the 
ratipada is current at sunrise. (When there is an Adhika Chaitra, that begins the year), 
Che tithi is therefore called Vatsardrambha (commencement of the year). It is also Nava- 
ritrarambha, there being another Navaratrarambha on Asvina sukla pratipada. 

Karttika Sukla 1 is Balipratipadé or Bali pija and it is pirvaviddha as to time. 

Bhadrapada bahula 1 is Mahalayarambha. 

Phalguna bahula 1 is Vasantotsava. 


DVITIYA (TITHI ID. 


Ashada Sukla 2 is Ratha-yatra dvitiya or Rama-rathotsava. 
Karttika Sukla2 is Yama dvitiyd or Bhriatri-dvitiya (because sisters make presents 
to brothers), and the time is afternoon. 


The bahula dvitiya in Ashada, Sravana, Bhadrapada and Asyina is called 

Asiinyasayana-vrata and the fast 1s broken at moon-rise. 
TRITIYA (TITHI LD. 

Chaitra Sukla 3 is Gauri-iritiyd ; also Matsa-jayanti ; (afternoon); also Manvadi 
forenoon). 

Waisakha Sukla 3 is Kalpidi (forenoon) ; 7refayugadi (forenoon); Akshaya-tritiya 
‘especial, when combined with Wednesday and Nak. Rohini; time, forenoon); also Parasu- 
rima jayanti. | 7 7) 

Jyeshtha Sukla 3 is Rambhd-tritiyd, when Bhavani is worshipped at purvaviddha, 

Sravana Sukla 3 is Madhu-srava in Guzerat. 

Sravana bahula 3 is Aajjali-iritiya. 

Bhadrapada Sukla 3 is Varaha-jayanti (afternoon); Haritilika, when Parvati is 
worshipped; Manvadt (forenoon). The tithi is by some called Siva. 

Phalguna bahula 3 is Ka/padi (aiternoon). 

CHATURTHI (TITHI IY). 

The Sukla Chaturthi in every month is called Ganesa Chaturthi or Vindyaka 
Chaturthi, the chief being Magha Chaturthi (Ganesa jayanti). It is celebrated at midday. 
Tila Chaturthi is another name tor Magha Sukla chaturthi, It 1s performed in the evening 
Kunda Chaturthi is another name for the same testival. 

Bhadrapada Sukla Chaturthi is special when it falls on Sunday or Tuesday. 

Similarly, the bahula Chaturthi in every month is Sankashtachaturthi and is a 
fast day for people in difficulties: the fast 1s broken at moonrise which is the time. ‘This 
B sturtht is called Angdraka Chaturthi if it falls on luesday, and continues till moonrise, 

Srayvana bahula Chaturthi is called, par excellence, Bahula C/aturthi and cows 
are then worshipped. 

PANCHAMI (TITHI Y)- 

Chaitra Sukla 5 is Svi Panchami according to some: it is also Aa/pdidi (forenoon). 

Sravana Sukla 5 is Naga Panchami ana snakes are then worshipped. If tthi 
begins within 6 ghatikas after Sunrise of one day and ends within 6 ghatikas after Sunrise 
Sethe next day, the tithi is celebrated on the former day and that is Naga Panchami. 

Bhadrapada@ Sukla 51s Rishi Panchami (midday). 

Asvina Sukla 5 is Lalité Panchami or Upinga-laliti-vrata, when Durga 1s wor- 
shipped in the afternoon. 


Margasira Sukla 5 is Nagapija or Nagapanchami. 
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Magha Sukla 5 is Vasanta panchami, when Rati and Kama are worshipped in 


forenoon. Sripanchami is another name. 
Phalguna bahula 5 is Yanga panchami, when colours are thrown about. 


SHASHTHI (TITHI VI). 


Sravana Sukla 6 is Kalki-Jayanti (sunset), the last avatara of Vishnu. 

Sravana bahula 6 is //ala-Shashthi. 

Bhadrapada Sukla 6 is Siérya-Shashthi or Skanda-Shashthi. 

Bhadrapada bahula 6 is Chandra Shashthi. It is called KAP/JLA-SHASHTH] 
when it combines on Tuesday with Nak. Rohini and Yoga Vyatipata 
and the Sun is in Hasta. (See Sec. 54). 

Karttika Sukla 6 is special for feeding of Brahmans when it falls on Tuesday. 

Margasira Sukla 6 is Skanda-Shashthi or Mahé-Shashthi; Champé-Shashthi, 
when Siva is worshipped as Khandoba. This tithi is special when 
it falls on Sunday or ‘Tuesday and combines with Nakshatra 
Satabhishaj and Yoga. Vaidhriti, or either of the two. 


N.4.— Our Table XI shows that Nak, Satabhishaj (No, 24) may concur with the tithi in a year in which some 


month beiore Margasira is ‘adhika’,; but Yoga Vaidhriti (No. 27) can never concur with this tithi.] 


SAPTAMI (TITHI VII). 

A Saptami on Tuesday, combined with Nak. Revati (that is, by Tab. XI, bahula 7 
in Ashadha or Sukla 7 in Pausha or Magha) is very auspicious. A Suila saptami, falling on 
Sunday, is called V7/d YA, and is special for donations. A Sukla saptami, joined with the 
Ist quarter of Nak. Hasta, is called BHADRA. A Sukla sapiami, coinciding with a Sankranti 
is called MAHAJAYA, which, for making donations, is superior even to an eclipse. 

Vaisakha Sukla 7 is Gangd-Saptami or Gangotpatti (birth of Ganga—midday). 

Sravana bahula 7 is Sifald-Saptami or Sitala-Vraia, time purvaviddha. 

Bhadrapada Sukla 7 is called by some Aparayjiti. 

Asvina Sukla 7 : about this tithi Savasvati is worshipped under N akshatra Mala. 

Karttika Sukla 7 is Ka/pddi (forenoon). 


Margasira Sukla 7 is Siiryavrata. 
Magha Sukla 7 is Aeatha-Saptami or Mahda-Saptami (time, arunodhaya); Manvadi 


forenoon). 
( ) ASHTAMI (TITHI VII). 


An Ashtami, falling on Wednesday, is special and receives the name of Budhish- 
tami. The Sukla-Ashtami in every month is sacred to Durga or Annapurani; while the 
Bahula-Ashtami in every month, called Awdlashtami, celebrated at purvaviddha, is sacred 
to Krishna. 

Chaitra Sukla 8 is Bhavani-utpaitti : 


Punarvasu, bathing on this tithi is special. 
Sravana bahula 8: /anmdshtami, Krishnishtami or KRISHNA JAYANTI 


(midnight); special when combined with Nak, Rohint ; less so, when joined only to Monday 


or Wednesday ; Manviai (afternoon). 
Bhadrapada Sukla 8: /yeshthd-Gauri-pijana-vrata, when moon is in Nak. /yeshtha. 


when joined with Wednesday and Nak. 
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Bhadrapada bahula 8: Vahalakshmi vrata (purvaviddha); Ashtaka-sréiddha. 
Asvina Sukla 8 is Mahdshtami and is special, when joined to Tuesday. 
Karttika Sukla 8 is Gopishtami, when cows are worshipped. 


Do. _ bahula 8 is Arishnashtami, Kala-Bhairavashtami, or Kdla-Bhairava- 
vyanti. 
Margasira bahula 8 is Ashtaka-sriddhi in the afternoon. The same is the 
ase with bahula 8 in Pausha, Magha and Phaiguna. 


Pausha Sukla 8 is special when joined to Wednesday and Nak. Bharani (Rohini or 
\rdhra, according’ to some). 


Magha Sukla 8 is Bhishmdshtami and is celebrated at midday. 
Magha bahula 8 is Birth of Sita. 


NAVAMI (Tithi IX). 


Chaitra Sukla 9 is Rama-navami or Rama-jayanti, at midday. 
Bhadrapada do. is Aduhkha-navami. 

Asvina do. is Mahd-navami or Durga-navami: Manvadi (forenoon). 
Karttika do. is Kretayugddi (forenoon). 

Margasira do. is Kalpdid: (forenoon). 

Magha bahula 9 is Rdmadasa Navami. 


. DASAMI (Tithi X). 
Jyeshtha Sukla 10 is Dasa-hara (expiating ten sins) (See Sec, 54) or Gangdvatira. 


Ashada do. is Manvad: (forenoon). 


Asvina ‘do. is Vijayadasami or DASARA (afternoon ; special with Nak. 
sravana); Buddha-jayanti. 


EKADASI (Tithi XI). 
Every Ekddasi is sacred, like every Améavasyd, and receives a special name. It is 
alled Wijaya when joined with the Nak. Punarvasu. The following are the names of the 
4, EK kAdasts :— 


| 


oOo 


| 
Month Sukla. : Bahula. | Month Sukla. | Bahula. 
TAR Sa Gs RT Ee 
Chaitra,— Kamada Eka-| Variithint ehddast. Bhadrapada-Vishnu| Indira Lkadasi. 
| dasi. | parwartanotsava or | 
Vaisakha.—Mo/ini do. | Apara do. | Parivartini Kkadast, | 
Jyeshtha—Nirjali do. | Yogini do. (Vishnu turning on his 
Ashada,—Vishnusayanot- Kamadd or Kimikd side : called Vishnu 
sava ; Sayant or Vishnu- = E-kadasi. _ srinkhala, when 
sayant Ekddasi (te, ‘| 11th and 12th tithis 
Vishnu going to sleep). meet in Nakshatra 
Sravana—Puiradi Ekd- Aja Lkidasi. | Sravana, 
dasi, | 


Month Sukla. Bahula. 


Asvina.—Pisinkusd Ekd- Ramada Lhadasi. 
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<< ee 


Month Sukla. | Viahula, 


. 
: 


Pausha.-— /?ufrada Shattila Lkidasi. 
| lkidasi 


dasi. 

: or MUKKOTTT or 
Karttika.—-Prabodhint Utpatti Lhkadist, VAIKUNTHA | 
Ekidasi (Waking of | EKADAS]/ 
Vishnu), Bhishmapan- ‘| Manvidt (forenoon), 

chaka vrata commences, | 


| Magha.-—/Jayd -ki- Vijaya Ekadasi. 


Margasira.—-Mokshadi §Saphald Lkidéisi, | dasi, 


Ekadasi. | 


Phalguna.—A malaki Papamochini Eké- 
Ekaidasi. dasi. 


DVADASiI (Tithi XI). 


The Dvadast is called Mahda-dvidasi in the following circumstances :— 


llth Tithi current at sunrise on two successive days: the next Dyadast is 
called Unmilani. 


tain 0: do, do. do. : the Dvadast is called 
Vanjuli, 


12th Tithi, to be followed by a full moon or a new moon tithi, current at two sun- 
rises —Pakshavardhini. 


12th Tithi, joined with Nakshatra Pushya, is Jaya |t.e, by Tab. XI, Bahula 12 
in Bhad; or Sukla 12 in Phalg. or Chait. ] 


Do, do. do. do. do, Sravana is Vijaya [ie, by Tab. XI, Sukla 
12 in Bhad., Asv.; Bahula 12 in Phalg.] 


Do. do. do. do. do, Punarvasuis Jayanti [7 by Tab. XI, Sukla 
12 in Phalg.; Bahula 12 in Sravana]. 


Do. do, do. do. do. Rohiniis Papanasini [i.c., by Tab. XI, Sukla 
12 in Pausha, Magha ; Bahula 12 in Ashadha}. 


Vaisakha Sukla 12, joined with Nak. Hasta, and Jupiter and Mars in Simha, Sun 
in Mesha,is VY ATIPATA 


Ashada_  Sukla 12 is the commencement of Chaturmasya vrata. 

Sravana do. is Vishnoh-pavitri-ropanam. 

Bhadrapada do. is Vdimana jayanti (midday) ; called Sravana Dyadasi, when 
joined with Nak. Sravana, and specially, when further joined with [Vednesday, 


Asvina bahula 12 is Govatsa Dvddasi (evening). 
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Karttika Sukla 12: (1) end of Chaturmdsya vrata, which began on same tithi in 

Ashadha, 
(2) Prabodhotsava or Utthina dvédasi (preparation for waking 

Vishnu), 
(3) Tulasi vivaha (marriage of Vishnu with the Tulasi plant), 

(4) Manvdd: (forenoon), 

Magha Sukla 12: Bhishma dvddast. 

Do. bahula 12: Tila dvadasi or Vijaya, when combined with Nak, Sravana., 
[V.B.—This can only happen when a month previous to Magha is Adhika—See Table XL] 


TRAYODASI (Tithi XIII). 


Chaitra Sukla 13: Madana trayodasi or A nanga Pijana vrata (purvaviddha) ; god 
of Love worshipped. 
Bhadrapada bahula 13: (1) Kaliyugadi (afternoon). 
(2) Magha trayodasi, when combined with Nak. Magha. 
(3) GAJACHA YA, when joined to Nak. Magha and Sun 
in Hasta. 
Asvina bahula 13: Dana trayodasi, when-money lenders worship money. 
Magha Sukla 13: Kalpaidi (forenoon). 
Phalguna bahula 13: (1) Waruni, when joined with Nak, Satabhishayj, 
(2) Mahavaruni, do. do. do. + Saturday. 
(3) MAHA-MAHA-VARUNI when joined with Nak. 
Satabhishaj + Saturday + Yoga Subha. 
[V.2.— Combinations (1) to (3) can happen only when Phalguni or some previous month is 
Adhika-—See Table X1.] 
CHATURDASI (Tithi XIV). 
Bahula Chaturdast in every month is Sivardatri. 


Vaisakha Sukla 14: Narasimha jayanti (sunset) : special when joined to Nak. Svati 
+ Saturday, | 


Sravana Sukla 14: Varalakshmi vrata. 
Bhadrapada Sukla 14: Azanta chaturdasi. 


Asvina bahula 14: Naraka chaturdasi (moonrise), fasting to avoid maraka or 
hell. Dtpavali (see Asvina amévdsyd beiow), may fall on this tithi if 
joined to Nak. Svati. 

Karttika Sukla 14: Vatkunta chaturdasi (midnight). 

Margasira Sukla 14° Pdshdna chaturdasi, 

Magha bahula 14: MAHA SIVARATRI (midnight, when Nak. Sravana is 
current). 


Special, when, combined with Sunday or Tuesday and Yoga Siva. 


[N.B.—Yoga Siva can combine with Sivaratri only when some month previous to Magha is Adhika 
See Table X1.] 
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SUKLA PANCHADASI (Tithi XV): Sukla 15 or Full Moon (Pirnimda). 


A Sukla 15 or Parnima is called Somavati when it falls on Monday and is special fo 
donations. 
It is called Chudamani when it is further joined with a lunar eclipse. 


Most pairnimas receive special names, which are given below :— 


Chaitra pirnima: (1) Manvddi (forenoon). 
(2) Hanumat-jayanti. 
(3) Special for bathing, when combined with Sunday, Thursday or 
Saturday. 


Vaisakha pairnimia: Kiérma jayanti (late afternoon). 


Jyeshtha parnima: (1) Manvddi (forenoon). 
(2) Vata pirnima or Vata Savitri (purvaviddha). 
(3) Maha-jyaishthi, when Moon and jupiter are in Nak. /yeshtha 
and Sun in Rohini. 


Ashada pirnima: (1) Manvdd: (forenoon). 
(2) Sivasayanotsava, or Kokila-vrata or Vydsapija. 
Sravana parnima: (1) Aig-yajuh-Sravani (i.e, Sravana for followers of Rig and Yajur 
Vedas). 
(2) Rakshabandhana (tying a string round the arm) or Raki-pirnima 
or Narali pirnimé (throwing cocoanuts into the sea). 
(3) Hayagriva jayanti. 
Bhadrapada pirnima: Praushthapadi pirniméa or sraddha. 
Asvina pirnima: (1) Kojagari pirnima or Kojagara vrata (midnight), Lakshmi and 
Indra worshipped ; games of chance. 
(2) Navanna pirnima, when new grain is cooked. 
Karttika pirnima: (1) Manvddt (forenoon). 
(2) Chaturmdésya vrata ends. 
(3) Tripuri pirnima or tripurotsava. 
(4) Special, when joined to Nak, Krittika. 
(5) Maha karttiki, when joined to. Nak. Rohini; or when Moon 
and Jupiter are both in Nak. Avritteka. 
(6) Padmakayoga, when Moon is in Nak. Arittka and Sun in 
Nak. Vtsakha. 
(7) KRITT/KA festival in Southern India. 
Margasira pirnima : (1) Datta treya or Datta-jayanti (evening). 
(2) Special for donations of salt, when joined to Nak. Mrigasira, 
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(3) Ardra festival in honour of Siva at Chidambaram and else- 
where. Siva, in his incarnation of NateSa, is said to have 
been born on MargaSira Pairnim& under the Nakshatra 
Ardra: the combination could take place only when some 
month previous to MargaSira was adhika, (See Table XJ), 


Magha ptirnima: Maha-Maghi, when Moon and Jupiter are both in Nak. Magha. 
Phalguna pirnima: (1) Manvddt (forenoon). 
(2) Holika or Hutdsant pirnima (evening). 
(3) Kaman Pandigai (destruction of Cupid by Siva) in South India.. 
Bahula Panchadasi (Tithi XV): AMAVASYA—New Moon. 


A Solar Eclipse on Sunday is Chudamani, and is special for donations, 


Amavasya at the end of Sravana and beginning of Bhadrapada: Pithori or 
Kusotpatini, 


Do. do. Bhadrapada do. Asvina: Sarvapitri or MAHALAYA 
AMAVASYA: special when 
Sun and Moon are both in Nak. 
Hasta. 


Do. do. Asvina do. Karttika is D/JPAVALI/, with 
previous and following tithis: 
that on which Nak. is Svat 
being the special day. 


Do. do. Pausha do. Magha (1) ARDHODAYA, when 
joined with Sunday in day time 
+ Nak. Sravana + Yoga Vyatti- 
pata, 


[NV,2.—This can only happen when some month 
previous to Magha is Adikha, See Sec, 54}. 


(2) Mahodaya when any one of these 
special features 1S wanting. 
Do. do. Magha do. Phalguna: (1) Dvaparayugadi 
(afternoon). 
(2) Special for Sraddhas, when joined 


with Nak, Satabhishaj or Nak, 
Dhanishitha. 


cams do. Phalguna do. Chaitra : Manvid: (afternoon), 
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CHAPTER XVII. 
MODERN BQUATIONS FOR LUNAR INEQUALITIES. 

116. In compliance with a desire expressed by many persons interested in the Drig- 
ganita system, it has been thought advisable to include in the present work three very 
simple tables (XVI-A, XVI-B and XVI-C) for correcting the ending moments of tithis 
worked out according .o the Siérya-Siddhdnta, so as to bring them within 2 ghatikas of 
Drig-ganita or Nautical Almanac results, further approximation not being possible within 
the limits of a popular work. Seeing that Siddhanta and Drig-ganita panchangams occasion- 
ally exhibit a divergence of 17 ghatikas (7 hours) in regard to tithis intermediate between 
new-moon and new-moon, the approximations now made possible will go a great way 
towards leading to a better understanding between the followers of the two systems. 

117, Modern Astronomers use five principal equations in order to determine the moon’s 
actual, from her mean, elongation (or tithi). These are (1) the sun’s equation of the centre, 
(2) the moon’s equation of the centre, (3) the moon’s evection, (4) the moon’s variation, (5) the 
moon’s annual equation. Of these (5) is already included in the sun’s equation and both 
are given together in Tables [X-c and 1X-h, (4) depends only on the tithi and is given in 
the last column of Table XVI-A, while (2) and (8) are given respectively in Tables XVI-B 
and XVI-C. 

118. The example given below will show clearly how Table XVI is to be used, but it 
will be useful to bear in mind the following rules :— 

Rule (1) Table [X gives equated anomalies (as explained in sec. 254) for mean tithis, 
te, each anomaly given in Table 1X-a, 6 and g, for the moon, contains the 
equation which has to be separated before applying the equation to the mean 
tithi, whereas the ancmaly given in Tables XVI-B and XVLC is a mean 
anomaly for the actual moment of the tithi. The principle of the method is to 
work until the equation obtained from the eguated anomaly of Tables 1X-a, 6 and 
£, 1s equal to the equation obtained from the mean anomaly in Tables XVI-B 
and XVI-C. Accordingly, Table XVI enables us to ascertain an ending 
moment not per saltum, but gradually and by successive approximations, using 
the equated anomalies of Tables IX a, 6 and yg, as our base. 


Rule (2). Tables XVI-B and XVI-C apply, as they stand, only to the first quarters 
(0 d. 0 gh. 0 p. to 6 d. 58 gh. 20 p.) of the anomalistic month, when the equations 
are negative. [or the 2nd quarter (64.53 gh. 20 p. to 18d. 46 gh. 40 p.) the 
equation is negative, and the argument should be obtained by deducting the 
given anomaly from 18 days 46 ghat. 40 palas. For the third quarter (13 days 
46 gh. 40 p. to 20d. 40 gh. 0p.) the equation is positive and the argument 
should be obtained by deducting 13 d. 46 ghat. 40 palas from the given ano- 
maly. For the fourth quarter (20 d. 40 gh. 0 p. to 27 d. 33 gh. 17 p.) the equation 
is positive and the argument is obtained by deducting the given anomaly from 
27 days 33 ghat. 17 palas. 


Rule (3). On account of differences between Indian and European astronomical con- 
stants, 45 palas have to be added to the moon’s mean elongation or tithr and 
14 ghatikas to the moon’s mean anomaly. These corrections are applicable 
from the year A.D. 1800 to the year A.D. 2000, 


(55) 


Example. 


119. To find the ending moment of bahula Shashthi (21st tithi), Nija Sravana A.D. 1999. 
ad... gh. ~ pal. @©’s Anomaly. |(’s Anomaly. 
d. gh. pal. | d. gh. pal. 


According to the Ephemeris for A.D. 1909 (Table XII) 
Mean new-mocn “f Nija Sravana was on Aug. ... 16 20 46 | 125 23 49 | 10 18 19 
Add equivalent of 21 tithis (bahula shashtht) ... 20 40 17 20 40 17 | 20 40 17 
Add (for diff. between Ind. and Eur. constants)... +45 +14 
O7a- 1. 48°) d46-4 + 6-81 12 86 
©’s Eqn. for 146 d. 4 gh. (Table 1X-/)—9gh. 40p. Ded, lan. month. 27 33 17 
C’s Variation for Shashthi (Table XVI-A)—1gh. 48p. 3 _ a 
—ligh. 28p. (A) —_— 
Ty geen 3 27 56 
C’s Anom. for 3 days 27gh- 56p. by Table 1X-g is —l6gh. 40p. (B) — 16 40 
(Cc) 3 11 16 
a ames 1 at > 
The argument for ‘l'able XVI-B is the given moon’s anomaly (C):— 3 11 16 
Do. Table XVL-C is 2 (C’s—-©’s long.)—C’s Anom. 
Now, 2 ((’s—©’s long.) for 6 tithis is given in Table XVI-A as 
either 1ld. 7gh, 19p. or 38d. 34gh 36p. Eh i 7 gD 


The given (’s anom. has to be deducted from either of these data 3 11 16 


4250}, 3 
Since the last anomaly is in the’second quarter, we deduct it from 13 46 40 
[vide Rule (2) supra. ] 


It 5 56 37 (D) 
This is the argument for Table XVI-C. 
The equation ace. to Table XVI-B. for 8d. 11gh. 16p. is —20gh. 33p. 
Do. do. Table XVI-C. for 5d. 56gh. 87p. is — 6gh. 27p. 


Total... —27gh. Op. (E) 
We compare the last equation (E) with (B) found supra from Table LX-g (z.e., 16gh. 40p). 
Clearly, our Stirya Siddhanta equation is too smal] and we must try again with—27gh. Op. (E) 
in lieu of 16gh. 40p. (B). That is, we must diminish the argument for Table XVI-B_ by 10gh.20p 
and increase the argument for Table XVI-C by the same amount. 
Our new arguments for Table XVI-B will be 3d. Ogh. 56p. and its eqn.—19gh. 38palas. 


Do, do. Table XVI-C will be 6d. 6gh. 57p. and its eqn.— 6gh. 30palas. 
Total... —26gh 8p. (F) 
This time we began with —27 gh. (E) and ended with —26 gh. 8 p. (Ff) whichshows 
that our last argument for Table XVI-B must be increased by 1 gh. and our last argument 
for Table XVI-C correspondingly diminished. 
Our new argument for Table XVI-B is 3d. Igh. 56p. and its equation —19gh. 48p, 
Do, do. Table XVI-C is 6d. 5gh. 57p. — 6gh. 30p. 
—26gh. 13p. (G) 
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We began with — 26gh. 8p. and ended with — 26gh. 13p. (4G), 
We may be satisfied with this result. Our final equation will be — 26gh. 13p. 
(1) Sun’s equation of the centre and €’s annual eqn. + Variation —Ilgh. 23p, 


(2) Moon’s do, do. and (’s evection —26gh, 1p. 
—37gh. 36p. 
This being deducted from our mean tithi, we have 
mean tithi or elongation Aug. 87, — igh, 48p. 
— 37gh. 36p. 


ae 


Aug. 36, 24gh. 12p. 
To which add for local time (Table XIII); 1651” = 1gh. 9p. (Lat. 13°, 146th day). 


Aug. 36 or Sep. 5, 25gh. 21p. 
which is about 2 ghatikas in excess of the time given in Drig-ganita panchangams for the 
year Saumya (A.D. 1909—10), whereas the Siddhanta panchangams give 12 or 13 ghatikas 
more as the ending moment of bahula Shashthi in Nija Sravana of that year, 

420. Ordinarily, the greatest difference between Siddhanta and Drig-ganita pan- 
changams occurs from the 6th to the 10th tithis. For the reason of this divergence, the 
reader is referred to the article on the Moon in the Encyclopedia Britannica, where we are 
told that ancient astronomers were unacquainted with the evection and variation, as per- 
turbing elements of the lunar theory. 


424. If the reader wishes to know how Drig-ganita panchangams obtain their 
tithis from the Nautical Almanac, we may state the process in a very few lines :— 

Taking the above example, we look out in the Nautical Almanac the ©’s and (’s 
longitude at Greenwich mean noon on two or three neighbouring days, say 4th, 5th and 
6th September 1909. 


(1) (2) (3) ae (5) 
September 1909. (’s long. at noon. ( ’s long. at noon. (’s elongation. ¢ ’s elngation for 24 hrs. 
° ’ n ° v " ° , ” ° ’ ” 
4 Al 14 39°3 LGbsc iis 192) 240 57 ° 202 
5 5d 25 = 16°2 162 15 29°9 2538 9 46°38 12 12 261 
6 69 11 383°6 168 138 42°8 265 57 50°8 12 48 45 


Columns 2 and 8 of this table are extracted from the Nautical Almanac for 1909. 
Column 4, Moon’s elongation, is of course column 2 /ess column 8, and the difference between 
the elongations of two successive days is entered in column 5. The tithi we want is Bahula 
Shashthi, 7.2., the 21st tithi which ends when the Moon’s elongation is 21 x 12° = 252°, This, we 
find, was sometime before Greenwich noon on 5 September 1909. Since the Moon’s exact 
elongation at Greenwich noon on 5th September 1909 was 253°.9'46°3” which is 1° 9 46-3" 
= 1'1628°, byTable XIX) more than we require, we have to deduct the time taken by the 
Moon to effect this elongation. This last time may be determined by working out a proportion 
either to the elongation of the previous 24 hours (12° 12’ 26°1” = 12:2072° by Table XIX) or to 
the elongation of the next 24 hours (12 °48’ 4:5” = 12°8011° by Table XIX). The result is 


628 
(1) : oa ‘0958. day, or (2) 7-301] * i = ‘0908 day. 
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If we deduct the first result from Greenwich noon, we have September 4'9048, to 
which we add 4605 day for the difference between Greenwich astronomical and Ujjain Lanké 
time, and again add 1651 seconds or 273 minutes or ‘0190 day for the difference between 
Ujjain time and Madras time (Table XIII; lat. 13°, 146th day), Net result, September 4°9048 + 
‘4605+ °0190= September 5°3843 or 23 ghat. 4 palas on 5th September 1909. 

On the other hand, if we deduct the second result, ‘0908 day from Greenwich noon, 
Sth September 1909, we have September 4°9092 to which we add, as before, 

+4605 
+ 0190 
and also (for Madras standard time) 9 minutes + 0062, and 


we have, as the final result, September 5°3949 
or (by Table XIX) 23 ghatikas 40 palas, which differs by only 13 palas from the result given 
in the Nungumbaukam Panchangam. 

Our working shows that a difference of about 15 palas might result according as we 
took the proportional part from the elongation of the previous or of the following 24 hours. 


422. This is very much in favour of the Drig-ganita method, even if exact astro- 
nomical accuracy is wanted, and that method only postulates the possession of a Nautical 
Almanac. In the absence of a Nautical Almanac, or for years long past or a long way ahead, 
we can obtain a very fair approximation to Nautical Almanac results by means of the modern 
equations in our Table XVI. 

CHAPTER XVIII. 


THE MUHAMMADAN YEAR. 

423. The Muhammadan Era, commonly called Hera or Hyra, is dated from 
Friday, 16 July, 622 A.D., the day of the Flight of the Prophet. 

The Muhammadan calendar is not luni-solar: like the Indian Calendar, but 
strictly lunar. The length of the synodical month according to the Muhammadan calendar 
is 29 days 12 hours 44 minutes. The 3 seconds reckoned in addition in the Hindu calendar 
are neglected in the Muhammadan, The months are alternately 29 and 30 days long, which, 
again, if carried out uniformly, would result in an error of 44 minutes per month, which, in 
360 months, or 12 lunar years, would amount to a ate =11 days. These 11 days are accord- 
ingly added to the last month of the calendar in 11 out of every 30 years, and the year con- 
taining an extra day is, from analogy, sometimes called a leap year. 


424. Every 30 years form a cycle in the Muhammadan calendar. The years which 
have 855 days, instead of 354, are in some countries the 2nd, 5th, 7th, 10th, 18th, 15th, 18th, 
ist, 24th, 26th and 29th. Elsewhere, the 2nd, 5th, 8th, 10th, 13th, 15th, 19th, 21st, 24th, 27th 
and 29th are kept as leap years. 

It will be noticed that the difference of usage is as regards the 8th, 19th and-27th 
years in each cycle. 


Our Muhammadan Calendar Table XV) assumes that the 8th, 19th and 27th years in 
each cycle are leap years, and in paragraph 4 of the explanation at page 197 of the Tables we 
have shown clearly how Table XV should be used by those who observe the 7th, 18th and 
26th years in each cycle as leap years. 
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425. All the books that deal with the Muhammadan Calendar mention the above 
difference of usage, but they do not give the reason of it. The reason is, however, not far to 


seek, 
If we write down the accumulated error which remains at the end of each year by 


reason of the neglect to take account of 44 minutes, which we adverted to in the first section 


of this chapter, we obtain the following result under the system of reckoning the 8th, 19th 
and 27th as leap years :— 


Year. Error. How error is corrected by leap year, Year, Error. How error is corrected by leap year. 

Ist year, 8 hrs. 48’ 16th year, il, 

2nd year, 17 hrs. 36’ 1st day added by leap year. 17th year, 5 hrs. 36° 

3rd year, 2 hrs. 24’ 18th year, 14 hrs. 24’ 

4th year, 11 hrs. 12’ 19th year, 23 hrs.12’ 7th day added by leap year. 
5th year, 20 hrs. 0’ 2nd day added by leap year. 20th year, 8 hrs. 0/ 

6th year, 4 hrs. 48’ 2ist year, 16hrs. 48’ 8th day added by leap year. 
7th year, 13 hrs. 36’ 22nd year, 1 hr. 36’ 

8th year, 22 hrs. 24’ 3rd day added by leap year. 23rd year, 10 hrs. 24’ 

9th year, 7 hrs, 12’ 24th year, 19 hrs, 12’ 9th day added by leap year. 
10th year, 16 hrs. 0! 4th day added by leap year. 25th year, 4 hrs. 0’ 
llth year, 0 hrs. 48’ 26th year, 12 hrs. 48" 
12th year, 9 hrs. 36’ 27th year, 21 hrs, 36’ 10th day added by leap year. 
13th year, 18 hrs. 24’ 5th day added by leap year. 28th year, 6hrs, 24’ 

14th year, 3 hrs. 12’ 29th year, 15 hrs. 12’ llth day added by leap year. 


15th year,12 hrs. 0’ 6th day added by leap year, 30th year, Nil. 


We see that by observing the 8th, 19th and 27th years as leap years, a day is added 
by means of a leap year in order to avoid the error accumulating to more than 7 day at the 
end of the following year. 


Those that observe the 7th, 18th and 26thas leap years add a day by means of a 
leap year in order to avoid the error accumulating to more than half a day at the end of the 
following year. This in fact is what is done by both the schools at the end of the 15th year. 


426. The months and the number of days in each are as follows :— 


Day of Com- | | | Day of Com- 
3 Wovors mencement No. of mencement 
ae days, | gourening ae day, | prennpueee 
ning of year. ning of year. 
1. Muharram Fe 4e2 2-30 vee 7. Rajab “| 30 177 
2. Safar ees 29 30 8, Shaban 29 207 
3. Rabi-ul-awwal ... 30 59 9, Ramzan epi ota 236 
4, Rahi-ul-akhir 10. Shawwal che 20 266 
r 29 ; 
Riba: -. . 11. Zilkada vd es. 295 
5. 5 . 12. Zil-hijja wef 288 
Jumadal-awwal .. 30 118 Cer hints 395 
6. Jumadal-akhir calary).| 30 
or 20 148 


Jumad-us-sani 


—EE 


All readers are familiar with the names of two of the Muhammadan months, 
Muharam and Ramzan, and all are equally familiar with the fact (due to the strictly lunar 
character of the year) that Muharram is liable to occur at any part of the solar year. 
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1427, The Muhammadan day is reckoned from sunset to sunset, and the first day 
of Muharram is that on which the moon is for the first time visible at sunset after new moon. 
This is called the heliacal rising of the moon, Our readers are familiar with the Muham- 
madan usage of observing the heliacal rising of the moon from eminences of any sort, and 
passing word as soon as she !s seen, so as to give notice that Muharram has commenced, 


To the reader who is by this time quite at home among tithis and their ending 


moments, we would quote the following rule from Messrs. SeweLt & Dixsuit’s /ndian 
Calendar :— 


‘* It is well to note that where the first tithi of a month ends not less thau 5 ghatikas before sunset, the heliacal 
rising of the moon will probably take place on the same evening ; but where the first tithi ends 5 ghatikas or more after 
sunset, the heliacal rising will probably not take place till the following evening. When the first tithi ends within these 


two periods between 5 ghatikas before and 5 ghatikas after sunset, the day of the heliacal rising can only be ascertained 
by elaborate calculations ”. 


Where so much depends upon sunset and moonrise, it is obivous that places with 
different longitudes and latitudes will often not agree in regard to the exact date of com- 
-mencement of the Muhammadan year. 


N_B.—Further directions for the use of our Table XV relating to the Muhammadan year are given as a concluding 
note to that table, vide ‘lables, p. 197. 


Before commencing Part II of our work, which gives special hints with examples 
regarding the use of each of the more important tables, we take the opportunity to insert a 
note on Broken Periods :— 


Note on Broken Periods.—It is very important that the reader, dealing with the Indian or any other 
calendar, should know thoroughly how to reckon broken periods, It is generally a question of addition or subtraction, but 
unless one goes through the process with reflection, there is always a danger of acing or subtracting 1 too much, 


To take the simplest case, how many days are there from Friday in one week io Tuesday in the next? Most 
people would use their fingers in such a case and answer ‘4’ or ‘5’ according as they began the reckoning with Friday or 
with Saturday. Now, such uncertainty is fatal to exact reckoning, and we should therefore follow certain rules whereby 
we may avoid a]l uncertainty. 


First of all, we must always note the meaning of the question with reference to the next sub-division of the broken 
period : that is, in this case whether the meaning is fiom a particular hour on Friday to the same hour on ‘Tuesday. This 
makes the meaning quite cleay. From 6a,1n. on Fiiday to 6 aan, on Tuesday following, there are 4 days: and the prope: way 
to answer the question is to conyeit Friday and ‘tucsday into week-day figures 6 and 8, and to add a whole period 
(7) to3 before deducting 6. Thus,74+3=-10. From 10 take 6, and we have the answer, 4 days. 


Some exercise is 
necessary in order to do even these simple week-dlay problems correctly. 


The rule about adding a whole period when you have taken to reckon from a fraction of one perigd toa 
fraction of the next is very important. How many days aye there fyom 23rd October in one year to 15th March in the 
next, the second being a leap year. If we refer to Table VILL we shall find that 23rd October is 296 days from Ist January, 


and 15th March (where we have had to pass 29th February) is 75 days. Add 365 to 75, ‘Total 440. Deduct 296, Answer, 
144 days. . 


Ii the 1st of a ‘Tamil month be the 15th July, what will be the 7th of the Tamil] month ? 
make the same addition to or the same deduetion from the one side as we make in regard to the ether, 
us, the addition to be made is 6, and the answer, 21st July. 


In such cases we must 
In the example before 


If the Ist of a Tamil month be the 15th July, what will be the 29th of the Tamil month. We add 28 to each 
sile. Therefore the answer is 15+4+28=—43rd July, from which we deduct the whole of the completed period (J uly=) 31 
days. Final answer, 43 minus 31=12th August. 
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PART I1,—USE OF THE TABLES. 


CHAPTER XIX, 
USE OF EPHEMERIS OR TABLE XII (Solar Dates). 


428. The main interest of the present work to the general Indian reader will lie in 
its enabling him to discover for himself the chief data given in Panch&ngams for any year 
between B.C. 1 and A.D, 2000. Panchangams in India are strictly confined to the year to 
which they relate, and the greatest difficulty is sometimes felt in verifying an Indian date 
only two or three years’ old, while forecasting a date a year or two hence for the purpose of 
a marriage or any other future event is a matter of equal difficulty. By the use of the 
present work, future and past events can be dated according to the rigour of the Indian 
calendar and that with the greatest ease. 


129. For the use of the general Indian reader, a special table called Table XII has 
been inserted in the present work, which gives solar dates, new moons and ljunar and solar 
anomalies for the eighty years ending with A.D, 1919, i.e. for 70. years before 1910 and 10’ 
years after that date. Before instructing the reader how to look up dates in this special table, 
we Shall give a few brief hints as to Indian time. 


130. Indian time is kept in ghatskas (Yam. naligais) or sixtieth parts of a day, 
each ghatika being equivalent to 24 minutes of English tinre ([ of an hour), and in palas 
(Lam. vinadis) or sixtieth parts of a ghatika, each pala being equivalent to 24 seconds of 
English time. The ghatikas and palas are reckoned, not from midnight to midnight as in 
English time, but from sunrise to sunrise. Now, as the moment of sunrise depends on the 
latitude and longitude of each place, there should, strictly speaking, be as many panchan- 
gams as there are places in India. Indian astronomers get over this difficulty by calculat- 
ing time in the first place according to one central latitude and longitude, and then applying 
the necessary corrections in order to deduce the time for other places. The central 
latitude is the Equator and the central longitude is that of Ujjain (75° 46’ 6” East of Green- 
wich) where there was an ancient observatory. To combine the central latitude and the 
central longitude, they imagined an island called Lank& in the Indian Ocean, situated on 
the equator and having the same longitude as Ujjain. This Lanka is, of course, not Ceylon. 


131. The standard time in the Indian calendar is therefore called Lanka time, 
and 6 a.m, at Lanka is the mean sunrise from which all times are, in the first instance, calcula- 
ted. The time marked in Table XII is invariably Lanka time, z.e., time reckoned from 6 a.m, 
at Lanké. ‘The correction to be made at the present epoch (A.D. 1840 to A.D. 1920) in order 
to deduce the actual time from local sunrise at thirty of the most important places in India is 
given in seconds of time in the column “Total Correction” in Table XIII. In no calendar that 
we are aware of is the correction worked out for so many places in India in a shape ready for 
instant use, 


1382, Weare now ready to use lable XII, and we will first learn how to look up solar 
dates in that table. Solar dates, z.¢., dates based solely on solar months, are in use in the Tamil 
and Malayalam tracts of Southern India (¢e, in the Tamil Districts, in Malabar, in 
Travancore, and in Cochin) and in Bengal: elsewhere lunar dates are chiefly in use. 
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133. A solar date is thus cited :— 
(Tamil) Sddhérana varusham, Ani 15. 
(Malayalam) Kol/am 1086, Dhanus 20. 
(Bengal) San 1316, Magha 28. 


1434. Vamit Sovrar Dates.—the year Sddhdrana is one of 60 years comprised in 
Jupiter’s cycle. ‘The revolutions of the cycle from A.D. 967 to A.D. 1926 are clearly indicated 
with corresponding English years in Table I. The reader will find that in the current 
cycle Sddidrana is A.D 1910, and this fact is also indicated in Table XII under A.D, 1910. 


135. Looking down the columns in Table XII under A.D. 1910, we find the follow- 
ing entries against A2:— 


3 Je, 14. $2 (Go idlaab D, 


These abbreviated entries give us the following useful information :— 


The month of Amz in A.D. 1910 begins on June 14, the day of the week being 3, 
i.e. Tuesday. 


The same month of Ani contains 32 days, the 32nd day being July 15, the corre- 
sponding day of the week being 6, ze. Friday. 


Now, to deduce the 15th day of Avs, the first being given, is an easy matter: for we 
have only to add 14to “8 June 14” andwe get “17 June 28.” 


Now “17” for the day of the week is obviously 8, for we must cast out sevens, i.., 
whole weeks; when the figure indicating the day of the week exceeds 7. 


We thus answer: “ Sddharana, Ani 15” is Tuesday, 28 June, A.D. 1910, 


136. Tamil years may also be quoted by Kaliyuga or Saka eras, and the years 
belonging to these eras are also indicated opposite the A.D, year in Table XII. We there 
see that A.D. 1910 corresponds to Kaliyuga 5011 and Saka 1882. 


43'7. The reader should now note a peculiarity in the citation of Indian years, 
namely, that as a rule the years are “expired”, not “current”. 'o understand the difference 
between these expressions, we go back to the first year of Kaliyuga, which began on 18th 
February 3102 B.C. We are apt to call that the beginning of the first year: but Hindu 
reckoning prefers to call it the beginning of the year 0, and what it calls the year 1 is really 
what we should call the second year, #.¢., the “expired” year 1, and so the difference of 1 
runs throughout the reckoning between “ expired” (gata) and “current’ (varttamdna) years, 
In the present work, following the bulk of the autwjorities, all purely Indian eras (except the 
Kollam Andu) are expressed in expired years, and A.D, and Kollam years are alone expressed 
as current years. When the reader wants a “current” year for an Indian era (except 
- Kollam), he should add 1 to the figure given in this work, 
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138. Marayaram Dates.—We have just stated that the Kollam or Malayélam 
era reckons current not expired years: and we find from Table XII that Kollam Andu 1086, 
cited in our example, began in South Malabar in the month of Cusncam (lam. Avani) A.D. 
1910 and in North Malabar in the next month Kanni (lam, Purattasi). Lo help the memory, 
we may recollect that “ Simha” (the sign of the zodiac from which Chingam is derived) and 
“ South Malabar” begin with “8.”, In fact ““S-M” may stand equally for “SingaM” and 
“South Malabar”; while both “N, Malabar” and “ Kanni” contain a strong “n” (unlike the 
soft nasal 7 in Chingam.) 


139. We find from Table XII that “ Kollam 1086, Dhanus” begins on Thursday, 
15 December 1910, and ends (the number of days in Dhanus being 30) on Friday, 13 January 
1911. Now between 20 Dhanus and 30 Dhanus the difference is 10, and so we deduct 10 from 
13 January 1911 and get 3 January 1911 as the equivalent of ‘‘ Kollam 1086, Dhanus 20”. 
To find the day of the week, we deduct 10 from 14 (next higher multiple of 7) plus 6, that is 
from 20, and we get 10, which is equivalent to 3 Tuesday. 


Bengal Solar Dates. 
140. Our specimen date is San 1316, Magha 28. 


We find from Table XII, p. 151, that San 1316 (expired) is the Solar year corre- 
sponding to A.D, 1910-11; and from Table XII, p. 186, that the Ist of Solar Magha falls on 
Sunday, 15 Jan. 1911; while the 29th of Solar Magha (the last day of the month) is Sunday 
Iebruary 12. Obviously the 28th Magha is Saturday, February 11, A.D. 1911. 


N.B.—Our Table XII treats the B. San years as capired. It will be seen, however, from Sec. 112 (6) that 
B. San years are usually cited as current. ‘lo convert the expired years in Table X11 into ewrrent, add, as usual, 1, 
141. The reader will note that each Bengal Solar month has the same name as the 
Lunar month commencing during that Solar month ; whereas in the Tamil country each Solar 
month is named after the Lunar month which began defore the Solar month in question. This 
is an impcrtant practical difference to be borne in mind in calculating Bengal and Tamil Solar 
dates. For instance l'amil Kartigaz is the next month to Bengal Solar Karttika. 


N.B.—All Solar months were originally named from the corresponding Lunar months ; and each Lunar month was 
in turn named from the nakshatra in which the moon ordinarily is at Full Moon in that month, See ‘lable XI 


Commencement of the Solar Month or Sankranti. 


142. The astronomical commencement of a solar month is the moment of Sankranti, 
i.e, the moment when the sun enters a sign of the Zodiac. To ascertain the moment of 
Sankranti, we must add up two figures, namely, (1) the ghatikas and palas (and if we like the 
day of the English month) entered in Table XII against “Commencement of the Solar Year”, 
and (2) the days, ghatikas and palas entered in the Eye-Table under the month of which we 
wish to know the Sankranti or moment of commencement, 


Thus, in the case of the three months which we selected as exam ples, the Sankrantis 
are as follows :— 
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Arya Stddhanta. Surya Stddhanta. 
commencement of Solar Year corre- ; ; 
tes GRD. 10-1 \ 13 April 1910, 6 ghat. 3 palas. 
Sankranti or moment of commence-] , | 
Merron ee \ 62 days 21 ghat, 20 palas, 
Do, do. Malayalam Dhanus 246 days 19 ghat. 9 palas. 


12 ghat. 13 palas. 


Do. do. Bengal Solar Migha 275 days 38 ghat. 13 palas 
Sankranti of Tamil Ani, A.D, 1910: 62 days 27 ghat, 23 palas. ses i) 
or 75 days (counting from 1 April 1910) 27 ghat. 23 palas ... (2) 
Sankranti of Mal. Dhanus, A.D, 1910: 246 days 25 ghat. 12 palas as agate 
or 259 days (counting from 1 April 1910): 25 ghat 12 palas ... (4) 
Sankranti of Beng. Solar Wagha A.D. 1910-11 : 275 days 50 ghat. 44 palas panel 
or 288 days (counting from 1 April) 59 ghat. 44 palas. har Ae) 


143. Kesults (2), (4) and (6) enable us to express the three Sankrantis in terms of 

he English Calendar: for by reference to Table VIII we find that-— 

(1) Ant Sankranti, 75 days from 1 April 1910, is 14 June 1910, 27 g. 23 p. 

(2) Dhanus Sankranti, 259 days from 1 April 1910, is 15 Dec. 1910, 25.g. 12 p. 

(3) Magha Sankranti, 278 days from 1 April 1910, is 13 Jan. 1911, 50 g. 44 p. 
[hese results agree with the commencement of Tamil Ad and Malayalam Dhanus for 1910 
is entered in Table XII, but the Sankranti of Bengal Solar Magha, as above determined 
13 January 111), is not the commencement of that month as entered in Table XII, p. 136 
15 January 1911). 


144. To account for this difference, we must observe that though the moment of a 
Solar SankrAnti is the same all over India for the same Siddhanta, the commencement of the 
‘orresponding month for civi/ purposes is not necessarily the same all over India. The follow- 
ng rules on the subject are adopted from Messrs, Sewell & Dikshit’s “ Indian Calendar”, 


(1) In Orissa the Solar month of the Aml: and Vildyati eras begins on the day of 
Sankranti, at whatever moment of the day the latter may happen. Accordingly in Orissa, 
he three Solar months above named would begin on the Sankranti days, z.¢.,, the 14th June 1910, 
he 15th December 1910 and 18th January 1911 respectively, 


(2) In Bengal, when the fraction of the day at which the Sankranti happens does not 
sxceed 45 ghatikas, the Solar month begins on the next day : and when the Sankranti occurs after 
15 ghatikas, the Solar month begins on the next day but one, Accordingly the Bengal months 
corresponding to Ani A.D. 1910 (Bengal Solar Ashddha) and to Malayalam Dhanus A.D, 1910 
‘Bengal Solar Pausha) will commence on 15 June 1910 and 16 December 1910 respectively and 
not on 14 June and 15 December 1910 (the days of the Sankr&nti), while Bengal Solar Magha 
A.D. 1910-11 will not commence till 15 January 1911 (¢.e., 2 days after the SankrAnti). 

(3) In Southern India, in the Tamil country, when the fraction of the day at which the 
Sankranti occurs does not exceed 80 ghatikas, the Solar month begins on the same day, 
That is why the beginning of Tamil Am A.D. 1910 coincides with the day of the Sankranti, 
14 June 1910, When the Sankranti occurs after 80 ghatikas, the Solar month begins on the 


j 
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next day. This is why the Tamil month Tat, corresponding to Bengal Solar Magha, A.D. 
1910-11 is shown in Table XII as having commenced on 14 January 1911, #e., the day after 
the Sankranti. 

145. The authors of the “Indian Calendar” also state that in Malabar, when the 
Sankranti occurs after 18 ghatikas, the Solar month commences on the next day. If this were 
so, Malayalam Dhanus in A.D, 1910-11 would commence on 16th December 1910. As al 
matter of fact, however, all the MalayAlam Panchangams show Dhanus, A.D. 1910-11, a 
commencing on the same day as the Tamil Margali, i.c., on: 15 December 1910. ‘This fact 
imports an element of doubt into the so-called “Malabar rule” laid down by Messrs, SEWELL 


& Dixsuit; and till the contrary is shown to be the case, we must assume that the Tamil 
rule is followed in Malabar. 


146. The Bengal rule laid down by the same authorities is practically applied in 
Table XII, page 136 (Ephemeris for Bengal), Whatever may be the rules as regards the 
commencement of a civil month zm any part of India, the data given in Table XII and the 
Eye-Table will enable any one to apply his own civi/ rule with certainty. The dates entered in 
Table XII for the commencement and end of Solar months.apply in strictness only to Southern 
India and to the Arya Siddhdnta, For the Sirya Siddhanta and for tracts where a different 
civil rule from that in force in Southern India is followed, suitable corrections may have to be 
applied, as in Table XII, page 186 (Ephemeris for Bengai). 


147. To illustrate the difference between SankrAntis according to Arya and Sfrya 
Siddhantas, we will give a practical example from a case which recently came under -the 
author’s notice. A person produced a Tamil horoscope which contained among other data the 
following note on the date of his birth :— 

“ A.D. 1856, June 28, Anz 16.” 


A reference to the Tamil panchangams of the year A.D. 1856 showed that aie S 
to all of them, 28 June 1856 A.D., corresponded to 17th, not to 16th Amz. 

The apparent discrepancy was explained by the sole fact that the person, though 
now residing in Southern India, was born at Belgaum where the Stirya Siddhanta is followed, 
and where presumably the horoscope was cast by a Tamil Astrologer, 

The Solar year corresponding to A.D. 1856 commenced on 11 April A.D. 1856, at 14 
ghat: 6 palas according to Strya*Siddhanta (Table X) and at 7 ghat. 55 palas according to 
Arya Siddhanta. (Table XII.) 

For Ami Sankranti by the Tables II and XIX, we have to add 62 days 21 ghat. 20 
palas according to Sftrya Siddhanta, and 62 days 19 ghat. 34 palas according to Arya 
Siddhanta. 

*, According to Sfrya Siddhanta, Am? Sankranti occurred on the 73rd day (reckoned 
from 1 April 1856) at 85 ghat. 26 palas (¢.e., after 30 ghat.) 

According to Arya Siddhanta, Ami Sankranti occurred on the 73rd day bce so 
from 1 April 1856) at 27 ghat. 29 palas (2.e., before 30 ghatikas). 


148. In accordance with the czvi/ rules for Solar months current in the Tami] 
country (Sec. 144 supra) the month of An? in A.D, 1856 began (according to Sfiirya Siddhanta. 


on the 74th day reckoned from 1 April 1856, ze, on the 13th June 1856 (vide Table VIII), anc 
the 16th Anz was 13+ 15= 28th June 1856. 
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According to Arya Siddhdnta, the month of Amt in A.D. 1856 began on the 78rd day 
reckoned from April 1856, #.¢e., on 12th June 1856 (vide Tab. VIII) and the 17th of Ani was 
12+16 = 28th June 1856, 


149. This example shows that there could easily be a difference of 1 day between 
Solar dates in one part of the country and another, 


It also shows that such differences cannot be accounted for by the ordinary /antris 
and Panchéngams but must be explained by recourse to the fundamental principles of the 
Indian Calendar. 


—— 


CHAPTER XX. 
USE OF EPHEMERiS OR TABLE XII for Lunar Tithis. 


150. Even in those parts of the Indian Continent where the Solar Calendar is used 
for crvil purposes, Junar tithis are observed for re/tgious purposes: elsewhere the civil as well 
as the religious calendar is /unar and is regulated by tithis, instead of by days of the month, 


151. Like the lunar calendar of the Jews, and unlike that of the Muhammadans, the 
Hindu calendar may be described as luni-solar since all its periods of time, though regulated 
by the movements of the moon, are made to fit in with divisions of the Solar Year. 
A lunar tithi is not counted at all unless the Sun rises upon it. A Tithi, Nakshatra, or 
Yoga may begin or end, at any moment of the day, but the Tithi, Nakshatra, or Yoga pertain- 
ing to a day is that which is current at sunrise, A lunar month takes its name from the next 
following So/ar Sankr&nti : if there are two lunar months entitled to derive their name from 
a single Solar Sankr&nti, they both receive the same name and one, the first, is called adhika, 
On the other hand, if a new moon is followed by two Sankr&ntis before it is followed by 
another new moon, the lunar month which would ordinarily have been derived from the 
second of the two Sankr&ntis is suppressed and is said to be Kshaya, that is, in defect. Lastly 
the lunar year, beginning in the month of Solar Chaitra, which is itself the last month of the 
Solar year, is named after the next Solar Year, These considerations suffice to prove that the 
Hindu lunar year is properly a luni-solar year. 


152. Lunar periods of time are characterized by an element of certainty or rather 
of palpable evidence, not found in solar periods, and in another sense the actual moments of 
lunar phases are marked by much greater uncertainty than Solar Sankrantis, We will 
explain each of these propositions. 


153. Palpable evidence of lunar periods,—We cannot visibly perceive in the heavens 
the fact that the sun has completed any definite stage in his annual course: but new moon, 
when the moon’s longitude is the same as the sun’s, is a patent fact: so are full moon and 
each quarter of the lunar month, There cannot be a difference of a whole day between the 
moment of new moon in one part of the country, and the same moment in another part, just as 
we saw there might be in the commencement of a solar month. If an inscription states that 
a certain tithi fell on a Monday, and by calculating backwards we trace the tithi to a Saturday 
we may be quite certain that there is some error in the inscription, 
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154. On the other hand, there are greater fluctuations in the moon’s than in the 
sun’s movements, in the sense that the actual time of new moon may be as much as 14 hours 
before or 14 hours after the time of mean new moon, ‘Two calculations are therefore neces- 
sary to determine the time at which the moon reaches any particular stage of her course: we 
must first ascertain the mean time, which is simply the expected time, taking an average 
over very long periods; and then we must calculate the actual time by making a correction 
to the mean time according to the moon’s and sun’s anomaly at the particular moment, 
Both these operations can be performed very easily and very accurately, that is to say, in 
exact accordance with the Siddhantas, by means of the tables in the present work. The 
correction is called a correction for the sun’s and moon’s equation of the centre. There are 
also one or two other minor corrections recognized in modern astronomy, but the Siddhantas 
do not make them. (See sections 121 to 127 supra.) 


155. Inthe case of new moons from A.D. 1840 to A.D. 1920, it was thought best 
not to give the reader even the slight trouble of calculating the anomaly and the equation of 
the centre ; and the exact moment of each new moon during these eighty years as well as the 
exact day of its occurrence, where it differs from the mean date, is entered in separate 
columns, in Table XII ‘ General Ephemeris.” Here, however, the day and fraction of a day 
marking the occurrence of mean new moon, and the sun’s and moon’s anomalies at the moment 
of mean new moon are also given, as they are necessary for the calculation of tithis between 
one new moon and another. 


156. Supposing now the reader wishes to ascertain the exact time of new moon in 
July 1910. He finds the following entries :— 


(Tab. XII) A.D. 1910. 
Date and fraction of day of Ashadha new moon. Actual moment of new moon. 


(5) July 7, 10 ghatikas 57 palas ; July 6, 49 ghatikas 55 palas. 
Moon's and Sun's anomaly in days, ghatikas and palas. 

Sun’s anomaly: 84 days 58 ghatikas 29 palas. 

Moon’s anomaly: 4 days 29 ghatikas 18 palas. 


157. As regards the exact moment of occurrence of new moon in July 1910, there 
is no difficulty at all; for it is Wednesday, 6th July 1910 (the date of mean moon as well as 
the week-day has to be diminished by one, by reason of the anomalies) and the time of day 
is 49 ghatikas 55 palas. 


158. This, as explained already, is mean Lanka time. If now you wish to know 
the true local time of the actual moment of new moon in July 1910, and if you happen to be 
at one of the 30 places named in Table XIII, all you have to do is to apply to Lanka time 
the correction indicated in the column “ Total correction” for the day of the solar year 
entered under the new moon date in Table XII. 
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159. Supposing you are at Tanjore, the correction for the 84th day is + 2478 
seconds of time, #.¢., 103 palas or + 1 ghatika 43 palas. Adding this to Lanka time, 49 ghatikas 
55 palas, we have 54 ghatikas 38 palas, exact time at Tanjore according to Sfirya Siddhanta. 
If now you wish to know how far this time agrees with modern astronomical computation, 
you have merely to look at the time of new moon according to the Tiruvadi Almanac 
(Mr. Srauti’s Panchangam) which is calculated from the English Nautical Almanac and is 
reduced to the latitude of Tanjore, and you find there “ 6th July 1910, 52 ghatikas 10 palas”, 
showing a difference of 82 palas. This difference of 32 palas is due to lunar acceleration 
which has changed since the date of the Sarya Siddhanta. (Vide Sec. 2.) 


160. If you are at Madras (lat. 18°) you will find the correction according to 
Table XIII to be + 2200 seconds of time, 7.¢., + 92 palas or + 1 ghatika 32 palas. Add- 
ing this to mean Lanka time, you get (49 ghat. 57 palas+1 ghat. 32 palas=) 51 ghat. 29 palas, 
The time according to the “College” Panchangam (Mr. Raghavachari’s) is 52 ghatikas 
83 palas, showing a difference of 1 ghatika 4 palas. The increased difference, as compared 
with Mr, Srauti’s Panchangam, is mainly due to two facts, (1) The correction for Madras local 
time is less than that for Tanjore local time by 11 palas, (2) Madras standard time, which is 
shown in the College Panchangam, is nine minutes or 223 palas in advance of Madras Local 
time. There is still, however, an unexplained difference of a few palas between cur tithi 
and that of the College Panchangam. 


161. Next, suppose the reader wishes to know the ending moment of the 8th tithi or 
ashtamt in the bright fortnight following the new moon of 6th July 1910. For this we have 
to calculate first of all the mean ending moment of the 8th tithi, and then its actual ending 
moment, The mean ending moment is given by adding the collective duration of 8 tithis 
according to the Eye-table to the mean moment of new moon. 


(Tab. XI) Mean moment of new moon ... A.D. 1910, 7 July 10 ghat. 57 palas. 


Add collective duration of 8 tithis “afr 7 days 52 ghat. 29 palas, 
according to the Eye-table. 


A.D. 1910 15 July 3 ghat. 26 palas. 


162. This, then, is the mean ending moment of the 8th titht or ashtami, For 
the actual ending moment of the same tithi, we first of all add the collective duration of 
8 tithis to the moon’s and sun’s anomaly noted in Table XII under the new moon of 7 July 1910. 


Moon’s anomaly Sun’s anomaly 


4 days 29 ghat. 13 palas 84 days 58 ghat, 29 palas. 


foration of 8 tithis. 7 days 52 ghat. 29 palas 7 days 52 ghat. 29 palas. 


ee 


12 days 21 ghat. 42 palas | 92 days 50 ghat. —-58 palas. 


Deduct ©’s Eqn. _ -—=2 ghat. 20 palas 


Net @’sanom. 12days 19ghat, 22 palas 


rs 
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163. According to the Eye-table we find the Sun’s Equation for an anomaly o 
92 days, 51 ghat. to be minus 2 ghat. 20 palas, and we deduct this equation from the moon’s 
anomaly already found, The Equation of the centre for the moon’s net anomaly of 12 days 
19 ghat. 22 palas is, by the Eye-table, minus 9 ghatikas. 


164. The sum of moon's and sun’s Equations : 
—2 ghat, 20 palas. 
—9 yhat. 


- 


ae pe 


— 11 ghat. 20 palas. 


165. If 11 ghatikas be deducted from the mean ending moment of the 8th tithi, we 
obtain, as the actual ending moment of sukla ashtami, 14 July A.D. 1910, 52 ghatikas after 
sunrise. 


166. This is Lanké time. If now we wish to know the ending moment of the 
tithi in true local time, say at Madras (Lat. 13 ), ail we have to dois to apply the figure 
entered in the column “ Total correction” under Madras (Lat. 13°) against the 92nd day of 
the Solar Year in Tab. XIII. The correction being + 2095 seconds or + 87 palas, that is 
+ 1 ghat. 27 palas, the ending moment of Sukla ashtami, 14 July 1910,at Madras, is (52 ghat. 
+ 1 ghat. 27palas=) 53 ghat. 27 palas. The “College” Panchangam gives 52 ghat. 33 palas. 


167. We will nowshow the reader how to calculate successive tithis from the Eye- 
table and Table XII combined. The duration of 1 tithi, according to the Eye-table, is 59 ghati- 
kas 4 palas, that is, 1 day less 1 ghatika p/us 4 palas. Bearing this in mind, we shall proceed 
to calculate the successive tithis after new moon, 7 July 1910; the mean time of which is 
10 ghat. 57 palas, or nearly 1] ghatikas. 
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168. The reader is presented in the above table with a full decursus of tithis 
for a whole lunar month, calculated in accordance with the Sfrya Siddhanta; and he is 
also furnished in the same table with the ending moments of the same tithis, as arrived at by 
two standard Panchangams current in Southern India, namely, (1) the Kanjanér Panchéngam 
of Annavaiyangar, commonly called “ No, 28 Panchangam ”, and (2) the Nungambaukum Pan- 
changam by Mr. Raghavachari and his son, commonly called “ The College Panchangam,” 
The former of these panchangams is typical of the class known as “ Vakya Panchangams ”, 


169. A vdkyam (meaning in Tamil a sentence) is simply a phrase or series of 
phrases, employed in accordance with a very ancient “Transnumeration” table, called 
“Kadapayadi”, closely analogous to the present writer's Transnumeration Table, published 
at page 87 of his “Secret of Memory”. It is generally believed that the v&kya process is 
based on the Arya Siddhanta, but this is by no means well established. 


Only solar dates in Southern India seem to follow the Arya Siddhanta, but for 
lunar tithis and nakshatras, that Siddhanta, as proved by the above, as well as by the next, 
table, seems to have been given up long ago, even in Southern Jndia, in favour of the more 
accurate Strya Siddhanta. If the Kanjanfr Panchangam had followed the Arya Siddhanta, 
all mean tithis, including Amdvdsyds, would have occurred according to that Panchangam 
3 ghatikas 42 palas later than by the Sfirya Siddhanta, whereas the above table, and more 
especially the next table of nakshatras, shows a much smaller difference as a rule between 
that panchangam and the results arrived at on strict Sadrya Siddhanta principles. 


170. The Nungumbaukum or “College” Panchangam belongs to the class of 
what are called in Southern India Drig-ganita panchangams, 7.¢., those in which computation 
is checked by observation, the observation being understood to be that carried on at a modern 
standard observatory, like those at Greenwich, Paris and New York. 


171. Practically, all the Drig-ganita panchangams are based on the Greenwich 
Nautical Almanac, which is published some three years in advance for each year. It is not 
to be supposed that the moon’s and sun’s places given in the Nautical Almanac are those 
observed then and there, for they are also calculated on the best available data, which include 


several elements of the lunar theory, neglected in the Siddhantas. 
N.B,--For the manner in which Drig-ganita tithis are computed, see Section 121 Supra. 


172. ‘The reader will observe that in our specimen table the difference between 
Strya Siddhanta tithis and what we may call Nautical Almanac tithis, does not exceed 
2 ghatikas at new moon or 4 ghatikas at other times, (The extreme difference between the two 
systems may amount at times to as much as 17 ghatikas, or 7 hours.) This no doubt is a dis- 
advantage of the Sfrya Siddhanta system for strictly astronomical purposes (7.e., on the 
assumption that Hindu Astronomy must agree with the most accurate results of European 
Astronomy); but if it is remembered that a Nautical Almanac panchangam cannot be con- 
structed unless one has in hand the Nautical Almanac of the particular year, whereas a 
Siddhanta panchangam can be constructed in a few hours’ time for any year, past, present 
or future, without any other materials than those furnished by Tables VI, VII, VIII and 
IX of this work, it will be seen that a panchangam on the purely Indian system is a great 
convenien ce, 
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Moreover, the Indian panchangam }s not a thing of to-day or yesterday, but has been 
constructed on the lines now followed for at least 1500 years, and no person, unacquainted 
with the system, can hope to understand the thousands of inscriptions scattered all over 
India, on the proper reading of which the reconstruction of scientific Indian history largely 


depends, 
173. Adhtka or Trisparsa Tithis and Kshaya Tithis: A tithi which begins on one 


day, is current for the whole of the next day and ends in the morning of the third day is 
called an Adhtka or Trisparsa tithi. Trisparsa means “ touching three days.” An example is 
furnished in the above table by swk/a navami of the Kanjarfr Panchéngam, and suk/la dasami 
of our own and the College Panchangam. The fact that a tithi is current for the whole of a 
day is indicated in the panchaéngams by entering ‘60 ghat’ as its ending moment, 2.¢., it does 
not come to anend all that day. On the other hand, a tithi which begins and ends detween 
one sunrise and another is Ashaya or in defect and is suppressed. Such a tithi is krishna 


saptami by all three Panchangams in the above table. 
_ _NV.B.—If the reader wishes to apply to the Siddhanta results, the corrections necessary to bring them up to the 
Nautical Almanac standard, he is enabled to do so in Chapter XVII of Part I of this work, Sections 116 to 122. 
CHAPTER XXI. 
Use of Tables XII and XI—A. 
(NAKSHATRAS.) 

174, We next suppose the reader to be desirous of calculating the makshatras in order 
for a particular lunar month. The longest interval between each mean new moon and the 
mean ending moment of each of the 27 nakshatras following new moon is given in Table XI-A 
(pp. 134, 135) in days, ghatikas and palas. The interval is subject to a single correction which 
holds good for the whole ofa Solar Year. For the years A.D. 1840 to A.D. 1920 the corrections 
for Nakshatras are shown in the last column of Table XII “Deduct for Nakshatras”. The 
deduction for the solar year A.D, 1910-11 is 1 day 56 ghatikas 18 palas. Taking, for 
example, Lunar Ashadha in this year, we find at p. 134 that the first Nakshatra for Ashadha 
from which the deduction can be made is No. 7 Punarvasu, and we proceed to determine the 
mean ending moment of Punarvasu Nakshatra, 


d. eh. “pe. 
(Table XI-A, p. 134.) Interval for Punarvasu, No, 7 Nak, in “ Ashadha” 2 49 41 
(Table XII, p. 151.) Deduct for the year 1910-11 —1 56 18 


0 68 ..28 
Add mean ending moment of Ashadha New moon, (Table XII, p.151.) July 7 10 57 


Mean ending moment of No, 7 Punarvasu Nakshatra July 8 4 20 


175. Starting from this point, the following Table illustrates the whole of the 
processes for determining the ending moment of every nakshatra in the series of 27 from 6th 
July to 2nd August A.D, 1910. As in the last table, a comparison is also instituted between 
the ending moments of nakshatras, recorded in the “No, 28” and “ College” Panchangams 
respectively, and those arrived at in the present table on the principles of Sdrya Siddhanta, 
The reader will note that the agreement among the different panchdéngams is, in this parti- 
cular month, closer in regard to nakshatras than in regard to tithis. However, an extreme 
variation of 5 ghatikas has to be looked for even under nakshatras between Strya Siddhanta 


and Nautical Almanac reSults. 
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Table showing mean and actual ending moment (Lanka time and Madrag local 
time) for each Nakshatra from 6th July 1910 to 2nd August 1910. 


Se _ _ —— 


| 
| 
| 


EF A ee | |g lag 

Pia Pee ote ee ee ae ee 

of ro) ~~ | 7a “-~ ot @ , = =| 4 4 
ae is qi 8S wd 8 a aig Ps | 4q |£44 
ae Aa rs} oe Bak by yee Z Ee 4 ing 
Name of Nakshatra, ao wa si or sat eK £4 9 4 | g Aad 
Sey ad $ a B25 gd Sak aa] See 
aa og2| 8 | g8 | g3q | 88 | Sad 138). ees 

5 gel @ | B92 | Gen | 82 | qed | 98) & lef 

a a - 99 a - / 4 ca 
3 3 S =| 6 i) ms e |3 Z, 
= | 5 4 | 6 |a 
A.D. 1910 | M. d.gh.p. d. gh. p| gh. p M d.gh.p.| gh. p.) Md. gh. p gh. = gh, Dp. gh. p. 
| 

Punarvasu + | July 8 4 20 5 12 25) -20 85| July 7 48 45) +130] July 7 45 15 46 0) 4250.42 25 
Pushya ... | July 9 5 3) 6 13 8 -22 20| July 8 42 43| +1 30| July 8 44 13' 45 28, 40 27/43 46 
Aslesha ... . | Suly 10 5 46) 7 13 51) -22 59) July 9 42 47| +129 July 9 44 16 45 54 39 3644 40 
Magha ...'| duly 11 6 29) 8 14 34) -22 23 | July 10 44 6) +1 29/| July 10 45 35 47 38, 40 28/45 7 
Purva Phalguni... | July 12 712) 9 15 17) -20 85 | July 11 46 37) +1 98 July 11 48 5, 50 36 43 13/44 52 
itara Phalguni = .. | July 18 7 55,10 16 0) -17 83 | July 12 50 22] +198 | July 12 51 50 54 47 47 4744 3 
Hasta... wo. | July 14 8 28) 11 16 43) -13 25 | July 18 55 3) +1 27 | July 13 56 30 52 57 53 48/42 42 
Chitra | July 15 911) 12 17 26) - 8 22| July 15 0 49) +1 96] July*15 215 5 56) 0 56/4119 
Svati... .. | July 16 9 54/13 18 9) - 245 | July 16 7 9) 41 25 July 16 8 34 1216 8 8340 1 
Visakha ... | July 17 10 37 14 185% 4+ 8 5| July 17 13 42) +1 25| July 17 15 7 1840 16 9-1 2 
Anuradha -» | July 1811 20 15 19 35) + 8 42 | July 18 20 2 +1 24/ July 18 21 26 2441 23 1-1 35 
Jyeshtha | July 1912 3, 16 2018 +33 42 | July 19 95 45, 41 23) July 1927 8| 30 3 28 58-1 45 
ne | July 2012 46 17 21 1) +17 47 | July 20 30 33] 41 23 | July 20 31 56) 34 26| 33 15-1 19 
Purva Ashada—... | July 21 18 29, 18 21 44) +20 45 | July 21 34 14) +1 22 | July 21 35 36 387 17) 36 11-0 35 
Uttara Ashada —... | July 22 14 12/19 22 27) 422 29 | July 22 36 41) +1 91 | July 22 38 2) 39 43) 37 42/40 20 
Sravana ..; | July 23 14 55) 20 23 10) +22 58 | July 28 37 53) 41 21 | July 23 39 14) 40 29| 37 5941 15 
Sravishta . | July 24 15 38) 21 23 53) +22 15 | July 24 37 58; +1 20 | July 24 39 13 40 4| 37 1342 0 
Batabhisaj | July 25 16 21), 22 24 36) +90 26 | July 25 36 47) +1 20 | July 25 38 7 38 47| 35 38 +2 29 
Purva Bhadrapada ... | July 2617 4/ 23 25 19; +17 39 | July 26 34 43 +1 20 | July 26 36 3 36 14| 33 25.42 38 
Uttara Bhadrapada... | July 2717 47) 24 26 2) 414 5 | July 27 31 52) 4119 | July 27 33 11 33 16| 30 44 +2 97 
Revati ... | July 28 18 30) 25 26 45, + 9 54 | July 28 28 24) +1 19 | July 28 29 43) 29 34] 27 45/41 58 
Asvini_... | July 291913) 26 27 28 + 5 14 | July 29 24 27) +119 | July 29 25 46 25 35) 24 274119 
Bharani ... | July 3019 56) 27 28 11) 4+ 0 25 | July 80 20 21) +1 18| July 30 21 39 21 32) 21 0/40 39 
Krittika ... | July 31 20 39) 0 45 37| — 3 40} July 81 16 59! +1 18 | July 31 18 17 17 30] 17 29/4048 
Rohini » | Aug, 121 22) 1 56 20] - 9 9/ Aug, 112 18) +118] Aug. 1 13 31) 13 43] 13 55|-0 24 
Mrigasira | Aug. 222 6 2 57 3) -13 94/ Aug. 2 8 41) 4117/| Aug. 2 9 58) 10 20) 10 27/-0 29 
Ardra | Aug. 32248 3 57 46) -17 8/| Aug, 8 5 40) +117| Aug. 3 657) 736] 719-022 


CHAPTER XXII. 
USE OF TABLE X. 


176. Table X, which covers more than a hundred and thirty pages of the present 
work is intended to serve the epigraphist and the historian in somewhat the same manner as 
Table XII is intended to serve the general reader, If Table X is used in conjunction with 
the Eye-Table, nothing else is needed for the determination of the ending moments of tithis, 
correct to two places of decimals of a day, for any of the 2000 years between B.C. 1 
and A.D. 2000. The manner of using Table X will be obvious to the reader who knows 
how to use Table XII. 


A A PEER ea leather ten nae -meh men eee 

* Chitra Nakshatra extends from 56 gh. 30 p. on 13th July 1919 to 2 gh. 15 p. on 15th July 1910. No 

Nakshatra comes to an end on 14th July 1910, and this fact is indicated in the panchangas by entering Chitra as adhika 

Nakshatra and showing it against July 14, 60 gh. no palas'as well as against July 15th, 2 gh. 15 p. he first entry 
means simply that on 14th July 1910, Chitra was current for the whole of the civil day. 
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177. Suppose for example that the date corresponding to “ Saka Samvat 999, 
Philguna Sukla 3”, is to be ascertained, we proceed as follows — 


Saka 999 expired 
Daysof 8. Year. (’s Anom. 


First New Moon in Solar Year... 3°28 2°67 
This is how the | Add collective days up to Phalguna 
two head-lines of | New Moon, and remember there 


aie ta acon was an adhika month earlier in 


taini % and; the year. .. 32484 21°74 
C's Th egy Collective duration of “3 tithis (by 
Eye-Table) ave a3 2°95 2°95 
33107 27:36 +:165 (©’s Eqn.)=27°53 

Sun’s Eqn. (by Eye-Table) for 331-07 days= +165 day 

Moon's do. do. for 27°53 days= +°002 day 

Sum of ©’s and (’s Equations. ig +° 167 d: day 

(Table X) Phalguna New Moon, Saka 999, A.D. 1078 (4) Fe 14°78 
(Eye-Table) Duration of 3 tithis (2) 9-95 ; Mean tithi. 


Add mean tithi to sum of ©’s and (’s Eqn. (7)* Feb. 17:90 

The ending moment of the tithi is therefore ‘90 of a day, #.e., (according to Eye- 
Table 54 ghat. on Saturday, 17 February A.D, 1078 ; which, so far as ghatikas are concerned, 
isthe result arrived at by Dr. Fleet by applying Prof. Chhatre’s table—/nd. Antiq. 
Vol. XVII, p. 162. 

178. In the above process the mean ending moment of the tithi is given in the ¢wo 
lines bracketed “ Mean tithi”, and a// the rest of the process is directed to ascertaining the 
sum of the sun’s and moon’s equations of the centre. 

179. A further simplification could have been effected by using Table VIII for 
ascertaining the sun’s and moon’s anomaly, thus :— 


©’s An. (’s An, 
(Table X) Saka 999 expired. Anomaly of sun and moon at first days. days. 
new moon in Solar Year : Ap 3°28 2°67 


(Table VIII) Phaiguna Sukla 3, ae eeeay by 1 signet (see Sec. 220 327°79 24°69 
infra) because of an adhika month in the year :1.e., Chaitra 
sukla 3, 331°07 27°36 

©’s Eqn, + °165 


——— 


27°53 
We thus obtain the sun’s and moon’s anomalies by the additionof two, instead of three, 
set of figures, and we may proceed as before to determine the equations for these anomalies. 


Solar Dates by Table X. 


180. Supposing the Kumbha Sankranti for the same Saka Samvat 999, expired, 
was wanted: we proceed as follows :— 

Commencement of solar year, Saka 999: Mr, 23°6688 

Kumbha Sankranti (by Eye-Table) 305'0850 


Mr. 328°7488, 2.¢., 44 ghat. 56 p. (Tab. XIX.) 


* Since the s sum of the several fractions of a day 1 which go to make up the ending moment of the tithi exceeds 
unity, we increase the week-day by 1. 
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Now. by Table VIII (see Sec. 216 infra) 328 days from Mr. 1, A.D, 1077 is 
22 Ja. 1078. 


By Table IV (see Sec. 231 to 241 infra) the week day of 22 Ja. 1078 was3+6+6+ 
22=387, which divided by 7 leaves remainder 2, 7.e., Monday, This result agrees with that 
arrived at by Dr. Fleet /oc. cit. except as regards the moment of Sankranti, which he puts 
down as about 47 ghat. 52 palas. 


181. To take another example, suppose we want the third Panguni of the 
Vigvavasu year which was current in or after the Saka year 1847 (expired.) 


By Table X, Saka 1847 (exp.) was A.D. 1425. 

By Table I, the Vi$vavasu of that epoch was A.D, 1425. 

By Table X, the commencement of Saka 1847 (exp.) was Mr. 26°7111 
By the Eye-Table, the addition for the commencement of Panguni= 334°9053 


} 361°6164 days. 
By Table VHI, 861 days from 1 Mr. A.D. 1425 was 24th Feb, A.D. 1426; 


Now, since *6164 of a day exceeds ‘5, that is, goes beyond sunset, therefore, by the 
rule in force in South India, [vide Sec. 144 (3)] the first Panguni in the year in question was 
25th Feb. 1426. 

Therefore the 8rd Panguni (Saka 1347, ViSvavasu) was 27th Feb, 1426. 

And by Table IV the week day of 27th Feb. 1426 was 6+ 4+ 2+ 27=39 ,which, divided 
by 7, leaves remainder 4 (i.e.) Wednesday. This agrees with the result arrived at by Professor 
Kielhorn at page 83 of Appendix to Vol. VU, Epigraphia [naica., 

Nakshatras concurrent with Tithis. 

182. A tithiis often cited along with a Nakshatra ending on the sameday. In. 
such cases the ending moment of the Nakshatra can be most easily determined by Table XI. 
(For merely finding the concurrent Nakshatra, we may proceed much more expeditiously as 
in Section 185 or Section 186.) 


Thus in the case dealt with in sections 177 to 1'79, the Nakshatra correction for Saka 
999 (A.D.1077) was (Tab. X1) that corresponding to argument 3°279, #.¢.,°2394+4°0059 =:2453. 
Deducting this from the interval for Revatt in the 12th lunar month (the year 999 Saka 
contained an adhika month, and therefore Phalguna was the 12th month), we have, as net 
interval for Revatt, 3:1860 minus °2453=2°9407. Add this to New moon, Feb, 14:78 we 
have Feb. 1772. Cs Anom. 2°67 + 21°74+4 2'94= 27°35. Eqn. for Nak. (Tab. EX-£) = +:016. 
Absolute ending moment of Nakshatra, Feb. 17°72+°016 or Feb. 17°74, ze, 44 ghatikas 
after sunrise on 17 Feb. A.D. 1078. This agrees with Mr. Dikshit’s calculation, cited 
by Dr. Fleet at p. 162 of Jud. Ant., Vol. XVII. 


183. In South Indian inscriptions a solar date, a lunar tithi and the corre- 
sponding “akshatra are often cited together. 


The following example shows how the citation should be verified. 


Ep. Indica, Supylt. is Saka 1106: on the day of Satabhtshaj, which was the 14th “thi of the tirst 
to Vol. VII, p. 182. fortnight and a Wednesday, the 26th solar day of the month of Simha”. 


Now by Table X, Saka 1106 commenced on March 24°3508, A.D. 1184. 
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By Eye-Table, Simha begins and Karkata ends 125°4755 days after commencement 
of solar year. 
.. Simha Sankranti of Saka 1106 was on 149-8263 days of the solar year. 


That is, by the rule in Southern India already adverted to, the Ist day of Simha 
was the 150th day reckoned from Ist March 1184, 


.. the 26th day of Simha would be 150 + 25 or the 175th day from 1st March which 
by Table VIII, was 22 August. 


In order that the 26th day might be the 14th tithi of the first fortnight, the new 
moon must have occurred 13 days before, 7.e., about 9 August. 


In Table X we find Bhadrapada new moon on Aug. 8°56 of A.D. 1184 (Wednesday), 
By Eye-Table, 14 tithis = 13°78 days. 
.. the mean 14th tithi ended on August 22°34, A.D. 1184. 


The day of the week was Wednesday: since the new moon was on Wednesday, 
the addition of 14 days or 2 whole weeks to the day of the week would still give us the same 
day, Wednesday. 


184. If we want the actual ending moment of the 14th tithi, we proceed as follows :— 


(’s Anom. 
First new moon in solar year, A.D. 1184 19-0909 1191 days. 
By Table VIII, 14th tithi of Sukla Bhadrapada 131°9033 21:685 
150°9942 22°876 
By Tab. IX, ©’s Eqn. for 150°99 days= —1672 _ —'1672 
» » Cs Eqn. for 22°709 days = + °8550 
—— 22°709 
Sum = +1878 +°1878 
151-1820 


Add commencement of solar year, Mr. 24°3508 


175°5328 days from ist Mr. 
A.D, 1184. 


By Table XIX +5328 day=31 ghatikas 58 palas. 


The actual ending moment of Bhédrapada Sukla 14, Saka 1106, was 31 ghat. 58 palas 
after mean sunrise on Wednesday, 22 Aug., A.D, 1184. 


185. For the Nakshatra corresponding to this tithi we proceed as follows :— 


Lunation space. 


By Table VIII (last column) Sun’s longitude for Nak, on 151st day=12'0321 


ve V (last column) do. do. ‘Wday= ‘0145 
Add 14 tithis (by Table If) 13°7809 
25°8275 
By Table III, the lunation space last arrived at, 25°8275 
corresponds to No, 24 Satabhishaj whose ending space is 26°2494 


Our inscription is therefore correct in ail respects, 
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486. An equally simple method of ascertaining the Nakshatra concurrent with 
the above tithi is the following, where, however, we use degrees of sun’s and moon’s longitude. 


Ending moment of tithi in days of solar year was 150°99+°19 (Sum of eqns.)=151'18 days. 
By Tab. XVII-A & XVII-C., ©’s Long. and Eqn. for 151'18 days=146°69° — 2°04° + 18 =144-83° 
Add Moon's Elongation, z.¢., No. of tithi x 12°=14 x 12° =168°00° 
312°83° 

By Eye-Table the longitude is that of Nakshatra Satabhishay. 


CHAPTER XXIII. 


THEORY OF ANOMALIES AND EQUATIONS OF THE CENTRE. 
CONSTRUCTION OF TABLE IX. 


187. The uses of Table IX, to which we come after discussing Tables XI and X, 
will be sufficiently obvious from examples already worked out. We therefore give in this 
place in popular language a theory of anomalies and their equations. 


188. Fromthe fact that the orbit of the moon as well as that of the earth is 
elliptical, not circular, it follows that the motions of these bodies cannot be uniform from day 
to day or from hour to hour. This irregularity is called the eccentricity of the orbit and the 
correction to be applied on this account is called the equation of the centre. 


189. The following extract from Prof. Jacobi’s Table in Vol. | of Epiyvraphia 
Indica will serve to introduce the reader to the general theory of Solar and Lunar anomalies, 
and it will also show how the material furnished by the Siddhantas has been worked into 


Table IX of the present work :— 
Surya Siddhanta. 


(’s Eqn. +; ©’s Eqn. - (’s Eqn. -; ©’s Eqn.+ Moon’s Equation of the Sun’s Eqn. of the 
centre. centre. 
Deg. Min. Deg. Min. Deg. Min. Deg. Min.| Deg. Min. Sec. | Deg. Min. Sec. 
2 90 180 0 180 0 360 0 0 0 0 0 0 0 
30 0 150 0 210 0 330 0 2 32 0 1 6 3 
60 0 120 0 240 0 300 0 4 22 30 1 53. 95 
90 0 90 0 270 0 270 0 5 2 46 2 10. 31 


190. Let us try to interpret in detail the meaning of this table. We are supposed 
to measure the moon’s rate of progress, beginning from perigee, the point when she is nearest 
the earth, and at every step we must distinguish the moon's mean position, #.e., the position 
which she would have attained at a uniform rate of motion equal to the mean, and the actual 
position which she attains on account of the eccentricity of her orbit. 


191. The mean and actual positions are the same at 0° or 360°, #.¢., at perigee and 
at 180°, 4.e., at apogee. 
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When the moon’s mean position. is 30° from perigee, her actual position has 
advanced by 2 degrees 32 minutes. 

When her mean position ought to be 60°, we find her actually at 64° 22 80” from 
perigee. 

When her mean position ought to be 90°, that is half way between perigee and 
apogee, she is actually 95° 2’ 46” from perigee. 


From this point she begins to move more slowly, though her actual position is still 
in advance of the mean. 


At 120° from perigee, she is 4° 22 in advance of the mean position, that is, exactly 
as she was at mean 60°. 


At 150° from perigee she is only 2° 82’ in advance of the mean position, 


From 180° onwards she begins to slow down, and when she ought to be 210° from 
perigee, or 30° from apogee, we find she has reached only 210° minus 2° 32' or 207° 28’, 
When she ought to be 270° from perigee, she is only 270° minus 5° 2’ 45” or 264° 57’ 14", 


From 270° onwards she begins to move quicker, though she is still behind her mean 
position, At 300° she is behind by 4° 22’ 30” and at 330° she is behind her mean position 
by only 2° 32’ and at 360° or at perigee she is even with her mean position. 


192. In like manner we might trace the Sun’s mean and actual positions from 
perigee through apogee back to perigee, using the figures in the last column of the above 
table, from which we see that the maximum equation of the centre for the sun is 2° 10’ 31”, 


193. In our tables (except under Planets’ Tables XVII, XVIII) wedo not refer to 
the sun’s or moon’s position by degrees, but by days, which is more readily intelligible and 
handier for purposes of calculation, 


194. Our Table IX with its numerous divisions (a) to (/) is simply the result of a 
careful expansion of the smaller tables from which the figures m Section 196 have been 
extracted, and we shall see presently how far our Table LX agrees with the original. 

We saw that when the moon is actually 32° 382’ from perigee, she is 2° 32’ in 
advance of her mean position. Z 

We turn the first of these figures into days with the help of Subsidiary Table VII (a) 
and for turning 2° 32’ into days we use Subsidiary Table VI (a). 


By Sub. Table VII (a) 30° = 2°2962 days; 


a "1531 day, 
32’ = -0408 day. 


i 


32° 32’ = 24901 days. 


By Sub, Table VI (a) 2° = ‘1641 day, 
32 = +0437 day. 


I 


282 = ‘2078day. ... (1) 
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195. We now turn to Table 1X (a), and look up the equation for an anomaly of 
2'4901 days. We there find, 


(’s Anomaly. Equation, 
2°479 days ‘207 day. 
2'493 days "208 day. 
‘014 day ‘001 day. 
; oS : se 
(‘490 minus ‘A479=) 011 day» 577 x °001=-008 day, 
. The equation for 2°490 days = "2078 day, . . « « «6% « » «» « 4 (ay 


Our result (2) according to Table LX (a) is in exact agreement with result (1) deduced 
from the Siddhanta Table, which shows the anomaly and the equation of the centre in degrees 
minutes and seconds. 


196. The reader will naturally ask why we turned the axomaly 32° 32’ into days 
by means of Table VII (a) and the equation 2° 32' by means of Table VI (a). We proceed to 
explain. 


197. Let us suppose the sun and the moon to move in the same plane and in cir- 
cular orbits, describing equal spaces in equal times. Let AB, BC, CD be the mean spaces 
described by the sun in three successive tithis, and lec AM,MN, NP be the corresponding mean 
spaces described by the moon in the same tithis, 


198. If there were no irregularity or eccentricity in the sun’s and moon's motions, 
the first tithi would be the time taken by the moon to gain 12°, that is, the space BM over the 
sun; similarly the second and third tithis would be the periods in which the moon gains (MN 
minus BC) and (NP minus CD) over the sun. 


199. But owing to the eccentricity of their orbits we will suppose the sun to be at B’ 
(actual position) when he ought to be at B (mean position) and the moon to be at M’ (actual 
position) when she ought to be at M (mean position), 


200. [hen in the period of a mean tithi (:9843 day) the moon gains over the sun the 
space B'M’ but our tithi is the period during which the moon actually gains over the sun 12°, 
i.e., we must cut off from B’M’ a space equal to BM and determine the time during which 
that space is gained by the moon. Our problem would be solved if we knew the time during 
which B’M’' minus BM was gained by the moon, 


(79) 


201. Now BM’ minus BM=MM’ minus BB’. The time during whic: MM’ — BB 
is gained, is evidently the time during which MM’ is gained minus the time during which BB’ 
is gained. The times during which MM’ and BB’ are respectively gained are obtained by 
turning MM!’ and KB’ into days according to Sub. Table VI (a). This is the reason why in the 
Tables for the moon’s and also the sun’s equation of the centre we turn the equation into 
days invariably by Table VI (a). For Nakshatra and Yoga equations other scales which it 
was unnecessary to give in detail, were used for converting degrees into days. 


202. As the equation for the sun as well as the equation for the moon is some- 
times positive and sometimes negative, and for tithis we have to take the difference between 
the two equations, some confusion would result from our having to change signs so often. 
Therefore the sun’s equations are tabulated, as in the extract given above, with the signs 
reversed. That is why the sun’s eccentricity, starting from perigee, is shown in the table 
in Sec. 189 as negative whereas it is really positive. 


203. The reader will also observe that the moon’s equation in the above table is, as 
it should be, positive between perigee and apogee, whereas in Table IX (a) it is negative for 
the same period. The reason is that when the moon does ina given time more than the mean 
space, this is equivalent to a given space being done in /ess than mean time. This is why 
in Table IX, which derives equations of time from equations of space, the signs of space- 
equations are reversed. In the case of the sun’s equations, a double reversion. of signs takes 
place, first a reversion in order to make the operation of combining the sun’s and moon’s 
equations always an addition, and secondly a reversion in order to derive equations of time 
from equations of space. Asa final result, the sun’s equation of time is shown in Table IX (c) 
as positive after perigee and negative after apogee. A third reversion takes place in calcu- 
lating sunrise, where we have to derive equations of space from equations of time. (Vide 
Sec, 255 infra.) 


204. In calculating tithis, all we have to do, is to sum up the equations of the sun 
and the moon according to Table [X, whether they are positive or negative. Before taking 
the moon’s equation, however, we in practice add to or deduct from the moon’s anomaly the 
sun’s equation and we determine the equations for the net moon’s anomaly. The reason is 
that when the effect of the Sun’s anomaly is to diminish or increase the mean time that would 
be necessary for a tithi, it is necessary to take the moon’s anomalies for the altered mean time. 


205. Conversely, in calculating Yogas, where we have'to take sum of the proper 
anomalistic equations of the sun and the moon, our Yoga equations in Table LX (2) [p. 20 (a),| 
have had to be suitably altered as to their signs. 


206. For Nakshatras, we have to convert the moon’s eccentricity, in other words 
herequation of the centre, into days at the rate of the moon’s sidereal motion, ¢.e,, 360° for 
27°32166 days and this has accordingly been done in Table IX (7), (4), and (/). 


207. The sun’s anomaly in Tables IX (c), (f) and (h) is expressed, not in days of 
the anomalistic year, but as days of the so/ar year, and this is done for convenience of use, 
as explained in Part ILI, Sec. 253. 
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208. For instance, in the above table, the sun’s equation for an anomaly of 270° is 
entered as 2? 10’ 31." 


Now by Table VII (4) 270° = 20292 + 71°02 = 273-94 days, 
And by Table VI (a) 2°='1641 day. 

10’ ='0137 day. 

31” ='0007 day. 


2° 10' 31” ="1785 day. 

Since the solar year always begins with a mean anomaly of 102°0802 days, an 
anomaly of 273°94 days of the anomalistic year really belongs to 273°94 minus 102°08, 1.2., 
the 171°86th day of the solar year. 


Accordingly we find in Table IX (c) the equation 1785 day set down against the 
171°86th day of the solar year. 


209. The length of the modern anomalistic year is 865°2596 days while that of the 
Hindu solar year is 865'2587 days. There is no practical error in adopting, as the Indian 
Siddhantis have done, an identical period for the anomalistic and solar (sidereal) years. 
The modern anomalistic lunar month is, like the Hindu anomalistic month, 27°5546 days. In 
converting degrees of anomaly into days we, therefore, put— 


Sun’s anomaly : [Sub. Table VII (4)] 360° = 865° 258756484 days. 
Moon’s anomaly : [Sub. Table VII (a)] 360° = 27°45459999 days. 


210. The above theory of anomalies and equations is subject to an important vari- 
ation in practice, which we alluded to briefly in Sec. 208, but which it is now necessary to 
dwell on specially. Supposing a mean tithi is accomplished at A days of the solar year, when 
the Moon’s anomaly is B days, then, if the ©’s equation for A days is—a, this means that 
the tithi would be accomplished (supposing for the moment that the (’s anomaly had-no 
influence) in A—a days of the solar year, at a moment when the moon’s anomaly would be 
B—a. Now we proceed to determine the influence of this moon’s anomaty B—a and find 
the moon’s equation to be, let us suppose, —b. We then put down, as the actual ending 
moment of the tithi, 4—a—b days of the solar year. 


211. Strictly speaking, we ought to take (1) the sun’s equation for 4+4 +a 
days of the solar year, where 6 is the equation (positive or negative) of the moon for 
anomaly B, and a is the ©’s equation, positive or negative, for A days of the solar year, 
(2) the moon’s equation for anomaly of B+a days, and then add the equations so found. 


212. But in practice this refinement is not necessary for the sun’s equation 
since the maximum ‘value of 6 + a is (‘4188 + °1784=) ‘5922 day, and the maximum vari- 
ation of the sun’s equation for this period is about -0018 day or 6 palas only, We may 
note, however, that in the test example, worked by Prof. Jacobi for Ashadha Sukla 12, 
K.Y. 3585, and by ourselves in sections 228 and 259 to 262 in/ra, a difference of 4 palas does 
occur between his method and Mr. Dikshit’s, and the learned Professor rightly surmises in-a 
footnote (Ep. /nd. Vol. I, p. 480) that the difference must be due to an abridgment in the 
Hindu method. We now see what the abridgment consists in. 
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CHAPTER XXIV. 
USE OF TABLE VIII. 


213. Table VIII isa very comprehensive as well as a very useful table, It is 
designed to convey some very useful information by itself and taken with Tables VI and VII, 
it enables us to take the first and most important step in calculating tithis, that is, to 
ascertain the exact mean ending moment of a tithi in any year, past, present or future, 


Let us interpret the table, taking the entries for a particular day, say the 
340th day of the solar year, A.D. 1908 (Kaliyuga 5009). 

214. Column 1. “ Week day 4”, 2.2., if the first.day of the year was 1, the 340th 
day of the year would be the 4th day of the week, #.¢., an addition of 3; the first day of the 
‘year being 4, Wednesday, the 340th day would be 3+ 4=Saturday. 


215. Column 2. “ Days reckoned from Jan. 1: 5, 6 Decr.” and there is the follow- 
ing footnote: “ When two dates are given in any of these columns, use the first in a leap 
year: otherwise use the second”. 


The meaning of these entries is that the 340th day of the English Calendar year, 
reckoned from 1 January, is 5 December if it was a leap year, otherwise it would be the 
6 December. By the expression ‘if it was a leap year”, we mean, “if in the course 
of reckoning we have had to pass a 29th February”. 


The entry in this column is meant to be of use only with reference to the English 
Calendar. If we want to know, for instance, how many days there are between 15 March 
and 23 Oct. we take the corresponding figures from col. 2 of Table VIII, z.¢., 74 and 296, and 
we know the interval to be 222 days. We should always remember that the meaning of 
such problems and their solution is: “From a particular hour on 15th March #éo the same 
hour on 28rd Oct. there are 222 whole days”. (Vide note prefixed to Sec. 128.) 


216 Column 38. The third column means: “The 3rd Feb. is the 340th day 
reckoned from 1 March”, This column is useful for ascertaining the A.D. equivalent 
of dates in Indian Solar Years which began in March, #.e., up to and inclusive of expired 
Kaliyuga 4853, A.D. 1752, see the examples in Sections 142, 180 and elsewhere, and rules 
in Sec. 144. 


217. Column 4. The fourth column means: ‘The 5th March is the 340th day 
reckoned from lst April, if we have passed 29th February in our reckoning: otherwise the 
340th day reckoned from Ist April is the 6th March of the following year”. This column 
is useful in ascertaining the A.D. equivalent of days in solar years, subsequent to 
A.D. 1752. See examples worked out in Chapters VI, VII and elsewhere. 


218. Column 5. The fifth column means :— 

“The 340th day of the Hindu Solar Year is, more or less, the 6th Panguni (Tamil), 
the 6th Meenam (Malabar) or the 6th Chaitra (Bengal Solar)”. We say “ more or less”, 
because if we want to know exactly what day in the solar year corresponds to 6th Panguni, 
6th Meenam, or 6th solar Chaitra, we should first of all determine the beginning of these 
months, according to (1) the moment of Sankranti, and (2) the rule of practice followed in the 
respective provinces. See examples worked oui in Sec. 181 and elsewhere, 
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In the present case, supposing we are concerned with the Solar Year 5011 
Kaliyuga, A.D. 1910 the year began as follows :— 
Surya Siddhanta, 


(Tab. VI) A.D. 1900 dale Ap. 12°6204 
(Tab. VII) Add for 10 years. ‘5876 
Ap. 18°2080 


Moment of Solar Chattra Sankranti , 
according to Sarya Siddhanta 334°9053 days. 


which is followed in Bengal (by ( 9or.4,9¢ 
Tab. VI.) 335'1138 days of Solar year. 


Arya Siddhanta, 
Ap. 12°5139 
‘5868 


Ap. 138:1007 
Moment of Panguni or Meenam San-) 
kranti, according to Arya Sid- | 834:9200 days. 
dhanta, which is followed in the $}-———— 
Tamil country and in Malabar | 335:0207 days of Hindu Solar year. 
(by Tab. II.) 
According to the rule followed in Malabar and the Tamil country, the month begins 
on the same day on which the Sankranti occurs, if the Sankranti occurred before *50 of a day. 
[Sec. 144 (3)]. Therefore the 1st Panguni or lst Meenam in the year, expired Kaliyuga 5011, 


= | 


was the 335th day of the Solar year and the 340th day would be the 6th Panguni or 
6th Meenam. 


In Bengal the month begins the day after Sankranti, if the Sankranti is before +75 
of the day. Therefore in Bengal the first Chaitra in the Solar year K.Y. 5011 (expired) will 
at the 886th day of the Solar year and the 34th day of the Solar year will only be the 5th 

aitra. 

219. Column 6. The 6th column is the central column of the whole Table. The 


figure 340 in the present case is the guide in using the other columns. . 

220. Column 7. The 7th column should be read with the 8th. The two columns 
mean ; “In a year where there is no adhika mdsa, the 1st tithi of the dark fortnight (indicated 
by dark figures) of Chaitra, which is called dahula prathami or badi 1, ends on the 340th day 
of the Lunar Year at ‘5861 of the day”. If we find out the beginning of the lunar year, which 
we can do from Tables VI and VII, or Tab X, al] we have to do is to add to it the ending 
moment of a tithi, as given in Table VIII, and then we know the day and fraction of day of the 
Solar Year or of the English Calendar year, when the mean tithi ends. Examples of this process 
are given throughout the work. If there has been an adhika mdsa during the year, which we 
can ascertain from Table X or XII, the tithi is advanced one month. 

221. Thus, supposing we want the 8rd bahu/a tithi of Magha in expired K. Y. 
5010 (A.D. 1909) when there was an adhika Sravana, we proceed as follows :— 

Commencement of Solar year’ A J), 1909 Ap.12°9492 (1) 


First new moon in Solar year. 7° 2745 (2) 
18th Magha (for which we take from Table VIII 
the figures against the 18th of the next lunar 


month, Phalguna) ma +> a 313°0242 (3) 
(1) + (2) + (8), omitting 12 Ap. 321:2479 (Solar Year). 
(1) 4 (2) + (8), including 12 Ap. 333° 2479 (days reckoned from 1 Ap.) 
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Our mean tithi, Magha bahula tritiyd, ended on the 321st day of the Solar Year at 
‘2479 of the day or on the 33838rd day of the English Calendar year, reckoned from Ist April 
(t.¢., 27 Feb. 1910) at °2479 of the day. 


222. Column 8. The 8th column, as we have just seen, gives the order of tithis~ 
in each lunar month, beginning with the bright fortnight (light figures) and ending with the 
dark fortnight (heavy figures). 


223. Column 9. The 9th column gives the moon’s anomaly at the ending moment 
of each tithi. The figure in this column should be added to the moon’s anomaly at the moment 
of the first new moon in the solar year. The moon’s anomaly at the first new moon in the 
solar year is given in the appropriate column of Table X. Tables VI and VII combined give 
only the moon’s anomaly at the commencement of the solar year and if we are using Tables 
VI and VII to determine the moon's anomaly, we should take care to add the interval between 
the commencement of the solar year and the first new moon in the solar year, ‘Thus, suppose 
we want the exact ending moment of the 12th tithi of the bright fortnight of Ashadha in the 


year A.D. 484 (K.Y. 3585 expired) and we wish to use Tables VI, VII, and VIII ; we proceed 
as follows :— 


Commencement of First new Moon’s 
Solar year. Fioreeaad anomaly. 
(lable VI) A.D. 400 Mr. 17°4857 23°8447 d. 21:748 d. 
(Tabice V) Add for 84 years. ‘73099 0°5453 13°466 
Mr. 18°2212 243900 85°214 
Add interval between commencement of solar 
year and first new moon in solar year ‘ 24°390 
59°604 
Deduct two whole anomalistic months (Table II) ae 55°109 
4°495 
Add (from Table VIII), for ending moment 
of Ashadha Sud 12 (no Adhika masa) ... 10°8784 15°764 
95°2634 20°259 
©’s Eqn. for 95°26 days (Table LX-c): —-'0455 * — 045 
€’s Eqn. for 20°214 days (Table IX-d) : +°4138 20°214 
+ 3683 + 3683 
Add commencement of solar year A.D, 484 March 18 °2212 


March 1138°8529 days 
reckoned from 1 Mr. A. D. 484, etc., as in Sec. 260 infra. 


224. Column 10. The tenth and-last column gives the sun’s sidereal longitude 
for Nakshatras and Yogas: that is, it gives the sun’s longitude by putting 365°25875 
days = 2935306. 


* If we re-calculated the ©’s eqn. for ©’s anom. of 95:26+°37 ((’s +@’s eqns.), we shall find it to be— 0466 
which is the ©’s eqn. adopted by Prof. Jacobi in Vol. 1, Ap. Ind. We have notcd however in Sec. 212 supra, as well as 
in Sec. 260 infra, that this is a retinement seldom required in practice. 
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The method of using this column is explained in the chapters of the Text, headed 
“Nakshatras” and “ Yogas” and also under “ Use of the Tables”, vide Sections 36, 49, 
185, etc. 

This column gives the sun’s longitude for whole days: for fractions of days, when 
necessary, we should add the equivalent from Table V (last column), The use of this column 
is not necessary if we prefer to take the Sun’s longitude in degrees from Tables XVII-A 
and XVII-C, See examples in Secs. 186, 287 and elsewhere, 


” 


CHAPTER XXV. 
USE OF TABLES VII, Vi AND TABLE V—LUNAR CYCLES. 


225. The uses of these important tables will have become familiar from the expla- 
nation of Table VIII, contained in Sec. 223 and elsewhere. ‘They enable us in fact to use 
Table VIII, whether for the Strya Siddhanta or for the Arya Siddhanta, and whether for 
Solar or for Luni-Solar dates, Instead of giving constants, as Prof. Jacobi has done, for 
K.Y. 8100, 3200, etc., we have given constants for K.Y. 3101, 3201, ete, being the equivalents 
of A.D. century years. We thereby arrive at a very simple, and at the same time handy, 
method of determining the A.D. month, day and fraction of day, marking the commencement 
of any Hindu solar year. We believe it is the first time that this method has been used for 
this particular purpose. 


226. At the end of Table VII are given constants for any period of 100, any 
period of 200, any period of 300 years, etc. up toa period of 3000 years. These figures lead 
us to a knowledge of the principal lunar cycles in the Indian Calendar, that is, periods of years 
after which new moons happen on the same day and more or less at the same hour of the 
Indian solar year. Thus we find trom Table VII that, according to the Sfrya Siddhanta, 
a new moon after 19 complete S. Yrs. recurs on the same day of the S.Y. but 5 hrs. 24’ earlier. 


Do. 2225. do: do. do. do. act, Slates, 
Do. 885 do. do. | do. do. 5B tis 
Do. 648 do. do. do. do. 17’ earlier. 
Do. 1315 ~— do. do. do. do. 6 a 
Do. 2329 do. do. do. do. 4’ later, 


N.B.—2300, and 1300 years are the two most important lunar cycles according to Dr. Grattan Guinness, but he 
takes for comparison the tropical year and the Synodical month. 

227. Under moon’s anomaly the most important cycle is that of 43 years, as 
after 43 years, the anomaly increases by only ‘00458 of a day, «.¢., 6 minutes and 8} seconds. 


228. After 46 years, mean new moons occur just 1 day 2 ‘minutes and 3 seconds 
later. This is a useful fact to remember. 

TABLE Y. 

229. ‘he exact method of using Table V for determining the ending moments of 
Nakshatras and Yogas is not explained, because the first two-thirds of this table are hardly 
necessary if Table XI is used. The third portion of Tab. V * Sun’s Longitude for Nakshatras 
and Yogas” may be used in combination with the last column of Tab, VIII for determining 
the nakshatra concurrent-with a tithi. Numerous examples of this method are given in 
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Secs. 36, 49 and elsewhere, but our readers will probably prefer to use the alternative 
method provided by Tables XVII-A and XVII-C. 


230. Multiplication Table for Jupiter’s Samvatsara,—According to the Sfirya Sid- 
dhanta, Jupiter makes 364,220 revolutions (without diya or correction) and 364,212 revolutions 
(with dija or correction) in a yuga of 4,320,000 years. This means that the mean period of 
revolution of Jupiter is, with dija, 4832°41581277 days, and without dija, 4332°32065235 days. 
Each of these periods is nearly 12 years and a Jovian month or ;4 of the period of Jupiter’s 
revolution is very nearly equal toa solar year. The Jovian month is therefore called in 
ordinary language a Jovian year and there are 10117 Jovian years ina solar year. Alsoa 
mean solar day= ‘00277 of a Jovian year. 


The multiplication table of Jupiter’s samvatsaras is merely the multiplication of each 
of these quantities from 1 to 99. For further particulars regarding Jovian years, see sections 
97 to 106 supra. 


CHAPTER XXVI. 
USE OF TABLE IV (VARA OR WEEK-DAY), TABLES III, Il AND I. 


231. The vara or week-day is almost invariably quoted in Indian dates. ‘The fact 
that week-days are the same in European and Indian reckoning (e.g., a Monday ina date a 
thousand years ago corresponded, as it does to-day, to an Indian Soma-vara, Tamil 7inga/) 
is a striking proof of the common origin of the Indo-European mode of reckoning the week. 
This identity becomes all the more striking when we consider that everything else in the 
two reckonings (year, month, day of month, hour of day setc.) is different. The week-day is, 
therefore, an important link between the two systems and it is well that we have an easy and 
at the same time a thoroughly accurate and reliable mode of identifying the week-day of any 
date, however remote, in the past. The ordinary rule iaid down in Indian works on astro- 
nomical computation is to count the days from the beginning of Kaliyuga (18 Feb., 3102 B.C.) 
and cast off sevens—a truly formidable operation which few of our readers will venture upon. 

N.B.—'the number of days from ‘the beginning of Kaliyuga up to any mowent under consideration is called the 
Ahargana, This is constantly alluded to in Hindu works on astronomical computation and we have therefore given an 
Ahargana Table (Table XXII, last page of this work), but the reader will have no occasion to use it unless to terify 
allusions. . 

232. Table IV of the present work supplies an easy method of verifying the day of 
the week of the European Calendar. An equally simple, if not a simpler, method might be 
devised for discovering the week-day of any date of an Indian solar year, but inasmuch as 
all operations in the present work are directed towards ascertaining the A.D. or B.C, date 
corresponding to an Indian date, it will be enough if we are able to verify week-days, through 
the B.C. or A.D. equivalents of Indian dates, 

233. The reader will observe in Table IV three lines in heavy type, consisting of 


the figures 
1, 2, 3, 4, 5, 6, 7, or 0, 


These are called co-efficients: Each century, year of a century and month of a year 
has its co-efficient which is shown in Table 1V, and all we have to do is to add up the 
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co-efficients for the component elements of a date, the day of the month being itself an additional 
co-efficient. Thus if we want to know the week day of 15 July 1910 we proceed as follows : 

(Table IV) co-effiicent of 1900 2 

v » of 1910 5 

a » Of July 5 

Day of month 15 

Total 27 
Dividing 27 by 7, we have as remainder 6, which is equivalent to Friday, the 6th day of thie 

week, 

The 15th July 1910 was, therefore, a Friday. 

It will simplify the operation if we cast off sevens in the very act of summing up the 
figures. Thus 2+5 being 7, we might neglect the first two figures, and 15 being 2x 7+1, we 
need only add 5+1 which is 6 or Friday. 

234. This method is applicable toany date, A.D. or B.C., Old Style or New Style, 


but the student should first understand the negative character of B.C. dates and also the 
difference between Old Style and New Style. 


235. B.C. dates. All B.C. dates are negative. B.C, 44 is really the year ‘‘ minus 44” 
in relation to A.D. 1. In determining week-days of B.C. dates, we should first of all convert 
the dates into positive figures: that is, for the century, we should take the next previous 
century increased by 1, and for the odd year we should take 101 minus the odd year we are 
dealing with, 


Thus, supposing we want the week-day of 18 February 3102 B.C., the first day of 
Kaliyuga we proceed as follows :— 


(Table IV). Co-efficient of 3201 B.C. (the century preceding 3102)............ 3 
‘4 » 101 minus 2 (the odd year before us) = 99......... 4 
ze 1 x ebruary (in-an: ordinary year)...c....sss.seeee ree 2 


Day of month 18 


—_ 


Total:: 27 


Now, 27 divided by 7 leaves 6, .¢., Friday which, according to all accounts, was the first 
week-day of Kaliyuga. 


236. Old Style.—At present every fourth year A.D, isa leap year, but century 
years 1700, 1800, 1900, 2000 A.D. are leap years only if the first two figures are divsible by 4, 


This rule about century years was adopted, in most European countries (except 
Russia which still follows the Old Style) under the authority of a decree of Pope Gregory 
XIII, dated 1582, and in English speaking countries, under the authority of an Act of the British 


(87) 


Parliament, dated 1752, It was ordered by the same Act of Parliament (in order to correct 
the principal error of the Old Style,) that the day following 2 September 1752 (Wednesday) 
should be called the “14 September 1752” (Thursday) not the “3 September” (Thursday). 
This is the famous “ dropping of 11 days” by Act of Parliament. Wednesday, 2 September, 
A.D. 1752 was therefore the last day of the Old Style in English-speaking countries and 
Thursday, 14 September, A.D. 1752 is the first day of the Engh8h New Style. 


For Old Style dates, 7.¢., dates down to, and inclusive of, 2 Sep. A.D. 1752, the-reader 
should use the co-efficients of centuries appearing under “ Old Style” in Table IV. 


237. The reader will note that 1600 and 1700 appear under both Old Style and 
New Style. The reason is that in most European countries, except the United Kingdom and 
Russia, the New Style came into use in 1582, whereas 1600 and 1700 were Old Style in 
England. 

238. Coming down to the co-efficients of odd years, we note that odd years of 
centuries have the same co-efficient, whether the style be Old or New, A.D. or B.C: only a 
B.C. odd year should first be deducted from 101 so as to render it positive. (vide Sec. 235.) 


239. Lastly, under co-efficients of months, we notice that the co-efficient of January 
in a leap year is 5, while inan ordinary year it is 6; and likewise February has 2 for its 
ordinary co-efficient, and 1 for its co-efficient in leap-years. The co-efficients of the other 
months do not change for leap-year. 


240. In ordinary years, the week-day of the Ist of January is the co-efficient of the 
year. Thus the co-efficient of the year A.D, 1910 is 7 or 0, and the week-day of Ist January 
A.D. 1910 is also 7 or 0, 2.e., Sunday. ‘The reason is that in ordinary years, the week-day of 
Ist January is the co-efficient of the year A/us 6+1; and the addition of 7, #.¢., of a whole 
week, does not of course change the week-day. 


In leap-years the week-day of 1st January is the co-efficient of the year plus 541; te., 
in leap-years the week-day of 1 January is 1 less than the co-efficient of the year. 


241. [he student who has read the author’s “Secret of Memory ” will be able to 
dispense altogether with the use of Table IV for verifying week-days, For particulars of this 
interesting method, see “ Secret of Memory *” Chapter XIV, p. 108. 


Tables III, II, and I 


242. ‘The uses of these Tables will be self-evident. Tables II and III will be con- 
stantly handled by the reader, and their principal contents have, therefore, been included in a. 
condensed form in the Eye-Table at the end of the book. 


243. The “Limits of Adhika and Kshaya months” which form the middle portion 
of Table II present the whole of this intricate subject ina veritable nutshell. For explanation, 
See Sections 18 to 30. When mean intercalations are required, that is, when Adhika 
months have to be determined without reference to anomalies, we should apply the “ Limits 
of Adhika months” just as they are. 


sesso . 
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PART Ill—_CONSTRUCTION OF THE TABLES. 


(This part is intended to be of use in criticizing the method employed in the present 
work as well as in suggesting further improvements. It will be of immediate interest to 
those readers who are acquainted with one or other of the existing methods connected with 
the well-known names of JAcosi, KIELHORN, SCHRAM, SEWELL AND DiksHIT, CHHATRE, etc., 
besides the older and less known names of WarReEN and Jervis. The general reader who 
makes his first’ acquaintance with the subject in the pages of this work will find the present 
part thoroughly intelligible and exceedingly interesting, provided he has mastered the first 
two Parts. | 


ee 


CHAPTER XXVIII, 
TABLES FOR CONVERTING SPACE INTO TIME. 


244. The method of calculating and verifying Indian dates, presented in this work, 
is intended to be of service to the general reader as well as to the scientific expert, the 
epigraphist, the archzeologist, and the historian. The method is perfectly simple and at the 
Same time absolutely correct according to the Siddhantas, so that it has become possible for 
the first time to dispense with all manner of approximations and rough and ready methods 
which, however valuable in the hands of an expert, are apt to mislead and confuse, more 
often than they assist, the general reader. The principal device by which this combination 
of extreme simplicity with accuracy and absolute fidelity to the original authorities, has 
been accomplished, is the reduction of al] quantities required for calculation to whole days 
and fractions of a day. 


245. The civil day (with its multiple, the week,) is the one measure of time that is 
common to European and Indian reckoning, everything else (year, month, ghatikas, palas 
hours, minutes, seconds,) being different in the two systems. Accordingly, the civil day and 
decimals of aday have been adopted throughout this work for expressing all manner of 
Indian dates as well as for working out ending moments of #this, etc., and also for veri- 
fying the correspondence of English and Indian dates. Any decimal of a day can be 
converted readily into Indian ghattkhas and palas (Tamil, naligais and vinddis) or 
English hours, minutes, and seconds by means of Tables XIX and XX. To assist the 
reader in very exact computation, the fractions expressing minutes have been carried far 
enough to show the recurring places. If, for instance, we wish to know how many hours, 
minutes, and seconds are equivalent to °40499 of a day, we turn to Table XX and find 
that ‘40486 of a day is equal to9 hours 43 minutes. The remainder. of the decimal frac- 
tion is ‘00004 which, the same table informs us, is between 3 and 5 seconds. So the 
answer is, 9 hours 43 minutes 4 seconds. The same decimal fraction is equivalent in 
Indian time (as we may see from Table XIX) to 24 ghatikas 18 palas. Ghatikas and hours, 
as fractions of a day, are also shown in the Eye-table at the end of the book. 


246. The reader will notice that in the first three parts of the present work as well 
as in the connected tables (except the Subsidiary Tables VI-a, VII-a, and VII-4, which are in- 
tended mainly for purposes of comparison between the present tables and those of previous 


(69) 


writers on the same subject,) measures of time alone are used, and that measures of space, 
t.e. (degrees of celestial longitude, degrees of mean anomaly of the sun and moon, etc.) 
have been altogether excluded. This is the principle known as Largeteau’s method, which 
was first applied to Indian astronomical computation by Professor Jacobi in 1888. Messrs. 
Sewell and Dikshit have applied the same principle in their “ /ndian Calendar” (1896). 


247. The present method is founded on Largeteau’s principle, but differs essentially 
from it as well as all previous applications of it in one important respect. Instead 
of using Largeteau’s method to discover how much space has been accomplished at a parti- 
cular moment of time, the present writer has used the method of day-spaces or Space 
days to discover the moment of time at which a particular extent of space has been accom- 
plished. Thus, instead of determining the expired portion of a tithi, corresponding to 
a given moment of time (¢.e., generally, to mean sunrise on a particular day,) as is done by 
Messrs. Jacobi and Sewell, and then calculating the unexpired portion of the tithi by means 
of successive approximations, the present writer investigates, directly and once for all, the 
ending moment of a tithi, the very thing required by Indian usage. 


248. By setting this object steadily in view, the author has been enabled to reduce 
to two or three very simple and easy steps, Messrs. Sewell and Dikshit’s method, which covers 
a page and a half (pp. 81, 82) of their “ Indian Calendar”; likewise he has considerably 
abridged Professor Jacobi’s process, which consists, in the first place, of an approximation, on 
Largeteau’s method, and thirteen or fourteen subsequent steps (a) to (m), as expounded in 
Volumes I and II of “ Epigraphia Indica”. As regards Mr. Dikshit’s own very accurate but 
very tedious method, covering several pages of the introduction to Dr. Fleet’s “ Gupta Inscrip- 
tions”, the present writer has been successful in arriving at absolutely the same result as 
Mr. Dikshit in two lines of working. (See Sections 223, 259,) 


249. The principles upon which space was converted into time for the purposes of 
the present work are set forth in the following paragraphs. 


The principal measure of space, the distance of the moon from the sun, was con- 
verted into days in the ratio of 29°530587946 days to 360° in the case of the Satrya Siddhanta 
and 29°5305925 days to 360° in the case of the Arya Siddhanta. Subsidiary Table VI-A is 
the conversion Table for Sfrya Siddhanta. 


The increase of the moon’s age, according to the Stirya Siddhdnta, for 
each solar year is according to the above rate of conversion, 10°891701184 days. Instead of 
reckoning the increase of the moon’s age, however, the present method reckons directly the 
retardation in the date of appearance of the first new moon in each solar year, for which 
purpose it is, of course, necessary to deduct 10°891701134 days from 29°580587946 days: 
result, 18°638886812 days. ‘This, then, js the number of days by which the appearance 
of the first new moon is retarded each year, and the first thing to do every year is to calcu- 
late the interval of retardation for that year. ‘The interval (if we take the retardation for one 
year) will, ipso facto, be the date of appearance of the first or Vaisdkha new moon in solar year 
1 of Kaliyuga (expired). From this date all other mean new moons for that or any subsequent 
solar year may be found by the successive addition of multip'es of 29°53059 days ; and the 

12 
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mean ending moment of every fithi is given by the addition of the tithi equivalent in days 
(according to the Eye-Table) to the date of mean new moon. Precisely the same method 
was followed for the Arya Siddhanta, Lalla’s corrections being introduced at the appro- 
priate date. 


250. The mean anomaly, in the case of the moon as well as that of the sun, was 
reckoned from perigee, as in Professor Jacobi’s article in the /ndian Antiquary (1888), and not 
from apogee, as in his articles in Volumes I and II of Epigraphia Indica. For the purpose of 
Table LX, the moon’s mean anomaly was converted into days in the ratio of 27°554599899 
days to 360° in the case of the Sarya Siddhanta, and of 27°554566936 days to 360° in the case 
of the Arya Siddhanta. The increase of the moon’s mean anomaly for a single solar year is 
thus :— 

Strya Siddhanta, 7°:048957797 days. 
Arya Siddhanta, 7:049310381 days. 


The anomaly of the moon at the first moment of Kaliyuga was taken as 90° 
from perigee, that being the figure according to all the authorities, Subsidiary Table VII (a) is 
the conversion table for moon’s anomaly according to the Sfrya Siddhanta. From the year 
A.D. 1600, the corrected period of the anomalistic month (27°55459797 days) has been adopted 
for Stirya Siddhanta calculations, 


251. The moon’s mean anomaly, as entered in Table IX, corresponds to the tithi 
or space accomplished, while the equation is the addition to or deduction from the tithi, to be 
made in order to arrive at the tme or ending moment of the tithi. Consequently, the 
equation in degrees was in every case added to or deducted from the mean anomaly, and the 
result, converted into days at the rate of 27°5546 days to 360°, is entered as the anomaly in 
Table IX. 


252. For the purpose of Table [X-c, f, and h, the sun’s mean anomaly, reckoned 
from perigee, was converted into days at the rate of 365°25875 days to 360° [Subsidiary Tab. 
VI# (4)] and the sun’s equation of the centre was converted at the same rate as the distance 
of moon from sun (29°53059 days to 360°), because the principal use of the sun’s equation of 
the ceutre is to correct the mean into the true distance of the moon from the sun, The 
mgon’s equation of the centre in Table IX -a, 5, d, e, g, was converted at the same rate, and 
for the same reason, from degrees into decimals of a day. 

N.B.--In the Nakshatra and Yoga Equation Tables, IX-i, j, &, 4, equations in degrees were converted into days 
at the rate of 27:32167 days for 360° in the case of Nakshatras, and of 25:4202 days for 360° in the case of Yogas. 

253. The actual sun’s anomaly, as entered in Table IX, is the result of a series of 
transformations which had to be carefully executed for each of the 680 stages of the anomaly. 
According to the Sarya Siddhanta, the mean anomaly of the sun at the commencement of 
each solar year, neglecting the slow motion of the perigee which is allowed for in that 
Siddhanta but not in the others, is 102° 45’ or, in solar days, 104:25093 days. This amount has 
therefore to be added to the number of days expired in the solar year at a given moment in 
order that the sun’s anomaly for that moment may be correctly expressed in days. From the 
sum, 2:1707 days have to be deducted for Sodhya. Thus the equation entered in Table 
IX (c) against the 182nd day of the solar yearis the equation which really belongs to 
the following mean anomaly. viz., 182 days plus 104°25098 days minus 2:1707 days, that 


(91) 


is, an anomaly of 284-0802 days: the latter figure, which is not required in practice, has 
wholly disappeared from Table LX (c), and the equaticn is simply entered against the day 
of the solar year for which, in practice, it is likely to be required. 


254. For nakshatras, the following formula was used : (moon’s longitude minus 
sun's longitude) p/us sun’s longitude=moon’s longitude for nakshatras. As moon’s minus 
sun’s longitude is expressed according to the ratio 360° = 29°53059 days, the sun’s longitude is 
expressed in the same ratio. Solar days are thus expressed in terms of the synodical month 
and the result of the reduction, after allowing for Sodhya, is exhibited for whole days 
in the last column of Table VIII, “ Sun’s longitude for Nakshatras”. Fractions of solar 
days can be converted into lunation-longitude by means of the third multiplication table in 
Table V. The first two multiplication tables in Table V were originally intended to be of use 
in determining the ending moment of a yoga or nakshatra, but in practice, either Table XI 
or Tables XVII-A and XVII-C will be found much easierand handier than Table V for the 
investigation of all kinds of problems connected with nakshatras and yogas. Table XI is 
referred to in Secs. 263 to 265 infra and Tables XVII-A and XVII-C in Sec. 266 infra. 


255. The moment of sunrise for any latitude and longitude in India can be ascer- 
tained by means of Table XIII, based on the rules and table of asus given by Professor 
Jacobi in Volume | of the Epigraphia Indica, Professor Jacobi has himself given detailed 
tables for sunrise in Volume II of the same publication, but the results achieved by means of 
those tables can, it is believed, be more easily arvived at by the present Table XIII. For the 
purpose of determining the equation of time for each day of the solar year, the sun’s equation 
of the centre, according to Table IX (c), was used, with the sign changed : likewise the asus 
given in Professor Jacobi’s table and reproduced in Sec. '76 supra, had to be suitably 
modified. 

Thus (according to Professor Jacobi’s table) in the10th degree of Northern latitude 
30 degrees of Sign 1 of the Zodiac take 1544 asus or 1544 x 4 seconds of time to rise; 

or in lunation-longitude, 
(ss) x 29°53059, or 2°46088 units of space take 1544 x 4 seconds of time to rfse ; 


: 1544x4 : 
.”. 1 unit of space takes > 4g088 = 144% 1°62=2510 seconds, 


This 2510, then, is the factor by which each day’s equation of the centre according to 
Table LX (c) should be multipled (so long as the sun is in the first Sign) in order to give that 
day’s equation of time. 

And generally, all the asus in Professor Jacobi’s table were multiplied 


by—sqeogg7 1-62, and the factors thus obtained were multiplied again by each day’s 
equation according to Table IX (c) in the present work : the result was each day’s equation 
of time in seconds as entered in Table XIII of this work. ‘The same result could of course 
have been arrived at directly from Table XVII-A, “ Sun’s Equation in degrees for each day 
of Solar Year”. 

256. For using the tables in Epigraphia Indica, Vol. Il, the sun’s longitude (first 
sidereal and then tropical), corresponding to a given day of the solar year, has to be first 
determined from special tables in Vol. 1, Epigraphia Indica; then the vimddis given under 
each degree of latitude and for each Sign of the Zodiac in Vol. Il, 2b¢d., have to be multiplied 
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by the equation of the centre, which in turn has|to be calculated from the sun’s mean anomaly, 
applied with proportional parts to Special Table XXIV-B in Vol. 1, Epigraphia Indica: only 
then can the moment of sunrise for a given day in the solar year be ascertained. 


257. Inthe present Table XIII on the other hand, the moment of sunrise for any 
day of any solar year is obtained by simply adding a figure in the column “ Tropical Longi- 
tude” to the figure opposite the given day of the solar year in the column “Equation of 
Time” ; and the result is the correction, in seconds of time, to be applied to mean sunrise at 
Lanka (6 a.m.) to determine the local sunrise for the given latitude. 


258. Column 3 under each degree of latitude in Table XIU is a further step 
towards simplification, for it gives, for the 80 years ending 1920, the ¢ota/ correction to be 
applied to mean Lanka time in order to arrive at the local time, for each of 30 important 
places, including Calcutta, Madras and Bombay. In this column the difference in time 
corresponding to the longitude of each place, measured from Ujjain, is added to the correction 
for sunrise for each day of the solar year and for each degree of latitude. 


Example.—Ashaddha Sukla 12, Kaliyuga 3585 (expired) A.D. 484- 


259. A single test problem, the same as that selected by Mr. Dikshit in his Intro- 
duction to Dr. Fleet's Gupta Inscriptions as well as by Professor Jacobi in Vol. I of 
Epigraphia Indica, will suffice to demonstrate the absolute reliability and extreme 
simplicity of the above processes as carried out in the present work. The problem is to 
determine the ending moment of Ashdédha sukla dvédasi in Kaliyuga 3585 (expired), 
A-D. 484. The ending moment has to be determined (a) for Lanka and (6) for the latitude 
and longitude of Eran (Lat. 24°, Long. 78° 15'). Lastly, the problem has to be worked out, 
first according to the Sdérya Siddhdnta, and then according to the First Arya Siddhénta. 


SURYA SIDDHANTA. 


References to Tables. Days of Solar Year. sar a 
e: (Table X): rare 3585 ; A.D. 484 ; * March 18°2212. 
First New Moon in Solar year iw 24°3900 4°49 4, 
(Table VIII): Ashadha Sukla 12 an 70°8734 © 15764 


95°2634 20°258 
: -———————| (©’s Eqn.)—-0455 
Table 1X (c): ©’s Eqn. for 95°26 days of Solar Year = |—*0455 
Table LX (6): C’s Eqn. for anom. of 20°212 days = |+°4188 20°212 


+°3683 + °3683 


*English month, day, and fraction of day marking 95°6317 
commencement of solar year ... *March 18°2212 
_:118°8529 


et — —es a 


Our result is : the tithi ended at °8529 of a day, ¢.e., at 51 ghatikas 11 palas on the 
113th day of the English Calendar, counting from 1st March, 
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The reader will be pleased to note that’ this absolutely correct result for the 
ending moment of a tithi is obtained by s¢mply adding up six or seven figures from Tables 
VIL, [X, and X, and that absolutely no other process is required for any tithiin any year. 


260. Now, by Table VIII, the 113th day of the English Calendar, counting 
from Ist March, is 21st June ; 


by Table XLX, °8529 of a day=51 ghatikas 11 palas ; 
by Table IV we arrive at the week-day as follows :— 


Co-efficient of 400 A.D. Ms aoree 
Co-efficient of odd year 84 a 0 
Co-efficient of June ms 3 
Day of the month ae «| 

26 


Since 26, divided by 7, leaves remainder 5=Tuurspay, the final answer is 
Tuurspay, 21st June, A.D. 484, 51 GuatiKas 11 paLas after mean sunrise at Lanka. 


NOTE.—This is the absolutely correct ending moment, according to Mr. Dikshit ; but Professor Jacobi arrives at 
a result which is 4 palas short. ‘lo arrive at the latter result, ( ’s+ @’s s Eqn. must be added as in foot-note to p. (83) 
to ©’s Anom. before ascertaining ©’s Eqn., just as ©’s Eqn. is in the actual working supra, added to (’s anom. before 
ascertaining ( ‘s Eqn. This extra step, howev er, is a nicety seldom required in practice, since the error on this account 
can never exceed 6 palas, See Sec. 212 swira. 


To DETERMINE THE ENDING MOMENT OF THE: ABOVE TITHI IN TRUE LOCAL TIME AT ERAN. 

261. We first of all find the sun’s sidereal longitude for 95°85 days, for which 
purpose we deduct the sodhya, 2:17 days. Remainder, 94 days nearly. 

We turn to Table XIII and bring down the entry under Latitude 24° correspond- 
ing to the 94th day of the Solar Year, for ©’s trop.* long. and the entry corresponding to 
the 95th day for the equation of time. 

(1) Equation of time (95th day) : + 148 seconds of time. 

(2) ©’s tropical longitude (94th day): +2647 seconds of time: 


(8) To these figures from Table XIII we add the time-difference for the longitude 
ot Eran (+2°53 degrees Ujjain longitude), namely, + 2°53 x 240 or+608 seconds of time. 
Total: +148 + 2647 + 608= +3403 seconds of time. 


Now 8403 seconds of time, divided by 60, are 56 minutes 43 seconds or :0393 of a 
day. Adding this to the mean Lanka time already arrived at, viz., °8529, we obtain, as TRUE 
LOCAL TIME at Eran for Ashadha Sukla 12, 3585 Kaliyuga, °8922 of a day or 58 GHATIKAS 
32 paLas which is exactly the same as Mr. Dikshit’s result. 


ACCORDING TO ist ARYA SIDDHANTA. 


262. The simplest way of arriving at the ending moment of the above tithi according 
to the first Arya Siddhanta—and this was apparently the method adopted by Mr. Dikshit—is 
to deduct from the ending moment, already arrived at, the difference between the Sodhyas of 
the Sarya and Arya Siddhantas (2°1707 days minus 21476 days =" 0231 day), this being the 


* Nore.—In the solar year, 3585 K.Y. we make no correction: for the Aitteremins hetereann ror s gldacen) ait 
tropical longitude because in 3600 K.Y., i., only 15 years later, the @’s sidereal coincided with the @’s tropical 
longitude. 
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only difference between the Sarya and: Arya Calendars at the epoch 3585 K.Y. We thus 
obtain *8530 day less ‘0231 day = °8299 day= 49 GHATIKAS 48 pALas (Table XIX), This is 
exactly Mr. Liikshit’s result for the mean Lanka time of the ending moment of the tithi 
according to the Ist Arya Siddhanta. We may make the same deduction for true local time 
at Eran according to the same Siddhanta, and obtain Mr. Dikshit’s result for this also. 


NotTE.—There was also a difference of ‘001 ofa day, i.¢c., 14 minutes or + palas between the commencement of 
the solar year, K.Y, 8586, according to the Surya and Arya Siddhantas (vide Tatles VI and VII iv the present work) ; 


but apparently Mr. Dikshit neglected this trivial difference. 
CHAPTER XXVIII. 
CONSTRUCTION OF TABLE FOR NAKSHATRAS AND YOGAS. 
263. Table XI contains a very easy method of calculating directly the absolute 
ending moment of a nakshatra or yoga. 
The interval between new moon and any particular nakshatra m may be expressed 


by the formula eee +nxd. 


where A is the sun’s longitude at new moon, expressed in terms of-a lunation as in the 
last column of Table VIII, ” is the numerical order of the given nakshatra, counting from 
Revatt, d is the mean duration of a nakshatra in days, and q Is the ratio of the length of the 
synodical to that of the sidereal month. 


The above expression may be expanded into 
29°5306— (4+ al—2'1707 ) x m } x= +n xd, 
where f is the moment of occurrence of the first New Moon in a Solar Year, as given 
in Table X, @ is the number of lunations completed since the commencement of the 


Solar Year, /is the period ofa lunation in days (#.¢., 29°53806 days}; 2°1707 days are the 
sodhya, m is the factor for converting Sun’s longitude into lunation space, according to Table 


: 1 
V (last column) ; “ is the factor used in the Ist column of Table V ( t.é., iipogo and nxd 


is the collective duration in days of Nakshatras counted from Revatt up to the end of the 


given Nakshatra. 
We may expand the above expression again as follows: 


1 
29:5306x > + 21707 xmx - +nxd—fxmx ~ —alxmx =: 
Now all these expressions connected by + or —, except, f/x m x= may be calculated 
once for all for every Nakshatrain the lunar year, for 
29:5806 x -=27°82167 ; 
2°1707 x mx -= 16237 ; 
And the expression (16237 +” x d—alxmx ~), when calculated for each Nakshatra 
becomes one of the figures given in Table XI under “ Interval between New Moon and 


each Nakshatra”. : 
There remains f x mxX-=, whose maximum value is 29:5306 x mx + = 2:20891 (the dif+ 


q 
ference between 29°530587946 and 27°321674163, the lengths of the synodical and sidereal 
months). 
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The values of / xv4n x4, less than the maximum, may be calcuiated by means of 
the Nakshatra correction Table in Table XI. 


Accordingly all that we have to do, in order to know the mean ending moment of any 
Nakshatra, is to take the corresponding figure from the “Interval” Table XJ and deduct the 
1 4 he 
value of fx mx 7 as obtained from the “correction” table in Table XI. 

N.B.—'vhe correction tables might have been made additive instead of subtractive, by (1) subtracting all the 
quantities in the correction tables from 2°20890 in the case of Nakshatras and from 4°11036 in the case of Yogas, and 
(2) subtracting 2°20890 and 411036 respectively from all the intervals in the body of Table XI. ‘This wili be aitended 
to in a future edition of the work, should a second edition be called for. 

264. Thus, supposing the mean ending moment of Mi/a Nakshatra in the month 


of (lunar) Karttika in A.D. 1910, is required :— 


The mean ending moment of Kadrtttha New Moon is (by Table X) November 2°30 
The integer and first two decimal places of the “Interval” for 
“ Karthka Mtla” (Table XI) 6°13 


os 


Nov. 8°43 


Deduct [xm x -, t.e., the equivalent of 25°91 rding to the correction 
table in T Al: A°87+4:07 = 194. —1'94 
Nov. 6°49 


This is the mean ending moment of the Nakshatra / «in Lunar Karttika, A.D. 1910, 
If we want the absolute ending moment, we culate the anomaly : 


Days. 

Moon’s mean anomaly at commencemen of Solar Year sie 0°535 

Add increase of anomaly up to K4arttika New Moon = 11°866 
Add “ Interval” less fx mx 7 as 
16°59 

Corresponding Equation for Nakshatras (Tabie |X-s) = +°246 


Adding this equation to the mean ending moment, Nov. 6°49, we have Nov. 6°74 or 
by the Eye-Table) 444 ghatikas after mean sunrise on Nov. 6, A.D. 1910. We could, of 
rourse, if we had liked, have calculated the absolute ending moment to four places of 
Jecimals instead of to two. 


265. Yowgas are worked in the same manner, by using the corresponding portions 
of Table XI, z.e., by deducting from the “ Yoga Interval” (for the given lunar month and 
yiven Yoga) the correction for the Solar Year according to the Yoga correction table in 
Table XI. 

266. Whena Yogaand Nakshatra are cited with the ¢itht as in the example in 
Sec. 98 supra, it will generally be enough to ascertain the nakshatra and the yoga which 
vere concurrent with the tithi and this can most easily be done as follows :— 


Sun’s anomaly at ending moment of tithi, 203°31 days. 
By Table XVII-A, the ©’s longitude corresponding to 203 days is 197°94° 


‘: X VII-C, a . . ‘31 day is “1° 
198°25° 
The tithi being the 9th, the moon’s elongation was 9 x 12°= 108°00° 


Total 806°25° 
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This (by Eye-Table) is the longitude for Nakshatra Dhantshtha. 

For Yoga we add 2 x Sun’s Longitude to Moon’s Elongation. 

That is, the yoga longitude is 108°00° + 2 x 198°25° = 108'00° + 396°50° =504°50° 

Deducting 360° which is one complete revolution, we have 50450° — 360° =144'50, 
which (by Eye-Table) is the Longitude of No. 10 Ganda Yoga. 

267. When we wish to find the ending moment of a Nakshatra or Yoga, we should 
apply Table XI as follows :— 

In our example, the mean tithi ended at 8°86 days after Kdrtttha New Moon. The 
age of the first new moon in the solar year being 20°27 days, the corresponding Nakshatra 
correction is (by Table XI) 1:50 +°'02=1'52=(by Eye-Vable) 1 day 31 ghatikas and the Yoga 
correction (by Table XI) 2°78 + °04=2°82=2 days 49 ghatikas. | 

From Table XI-A under col. VII Karttika we obtain— 


Nakshatra. Yoga. \ =WSN.B.—The coincidence of a 
d. gh. p. d. gh. p. particular Yoga with a parti- 
No. 28 Dhanishtha 10 10 59 No. 11 Vriddhi 11 24 59 | cular Mussbaire happens omy 
Deduct correction 1 31 2 49 P meand “Of this., pelmebibeine 


EE gener — 


: discover the month and the 
tithi even if these were not 


8 40 8 36 J quoted. 
This is the Tithi interval, 8 d. 514 gh—114 gh. This is the Tithi interval 8 d. 514 gh.—153 gh. 
We can, with the last line of corrections, use for the Nakshatra and Yoga the ©’s 
and €’s Anomalies already found (Sec. 98) for the tithi, ze, ©’s Anom. 206 days 184 gh.; 
C’s Anom. 25 days 16 gh. 


Our Nakshatra Eqn. will be that for C’s Anom. of 25 d, 16 gh. /ess 113 gh., or for 25 d. 
43 gh.: Eqn. (Tab. [X-/) is + 114 gh. 

Our Yoga ©’s Anom. will be 206 d. 184 gh. /ess 153 gh. or 206 d. 3 gh., for which ©’s 
Yoga Eqn. (Tab. [X-z) is + 7 gh. 42 p. 

Our Yoga C’s Anom. will be 25 d. 16 gh.—154 gh. 25 d. ¥gh. for which C's Yoga Eqn. 
(Tab. [X-2) is +10 gh. 55 p. 

The sum of ©’s and C’s Eqns. for Yoga is+7 gh. 42 p.+ 10 gh. 55 p= +18 gh. 37 p. 

These equations can be added to the mean ending moments of Nakshatra and Yoga 

ga. 

The equation being added to Nakshatra mean ending moment, we have, as the 
absolute ending moment of the Nakshatra, Oct. 19°76, 7, 424 gh.—114 gh. +114 gh 
—424 gh. on 19 Oct. A.D. 1474. sik 

The Yoga ended at 424 gh. — 153 gh. + 184 gh. = 454 gh.» when tithi also ended 
(vide Sec. 98). 

Now Dhanishtha Nakshatra ends when moon’s longitude is 306°7° (Eye-Table) and 
since the moon is said to have been in Kumbha ragi, her longitude must h 
300° and 830° (Eye-Table). 

since the event happened between 300 and 306°7 degrees of moon’s longitude, the 


exact hour is defined as being less than 30 ghatikas before the end of the Naksh 
by Table XVII-D the moon’s long. increases by 6°7° in °50 of a day). 


ave been between 


atra (since 


N.B.—With reference to line 5 of Sec. 98, the Tithi being the 18th, the kar (vide list i 
' i : Yana (vide listin Table Ii 
have been Kaulava and must have ended at the same moment as the 9th tithi (for the meagon explained in pig test 
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CHAPTER XXIX. 
INVESTIGATION OF ADHIKA AND KSHAYA MONTHS. 


268. Adhika months are the cream of the Indian Calendar, while £shaya months 
are its créme dela créme. Figures of speech apart, it is certainly true that the success or 
failure of any computer in deducing adhika and kshaya months is the measure of his 
success or failure in dealing,-as a whole, with the Indian Calendar. How far the present 
method satisfies this ordeal, will be for competent judges to decide. 


269. Two independent English lists of adhika and kshaya months are at present in 
existence, the first by Prof. Chhatre (reproduced in /ud, Antiqg., Vol. XXIII, pp. 105-108), 
and the second by Messrs. Sewell and Dikshit. The lists in Patell’s Chronology and 
Cunningham’s /udian Eras are obviously copied, without check, from Chhatre whose 
reputation was and is, sufficient to justify such a procedure. 


Messrs. Sewell and Dikshit certainly exercised an independent and erudite 
judgment in revising Prof. Chhatre’s list, and they declare, in several parts of their work, 
the indubitable superiority of their list to that of Chhatre. 


270. For the purposes of Table X in the present work, it was necessary to weigh 
carefully the merits of Mr. Chhatre’s and Mr. Dikshit’s calculations wherever they differed. 
The palm must no doubt be awarded, as a general rule, to Mr. Dikshit, but he seems to 
have failed, by oversight, to take notice of the &shaya months in A.D. 507 and A.D. 751 
which are investigated below. 


Adhika Months. 


A.D. 629. 


271. In regard to this year Messrs. Sewell and Dikshit are at some pains to explain 
(under Additions and Corrections, p. 150 of “ Indian Calendar”) that Chhatre’s entry of Adhika 
Karttika is wrong and that their own entry of Adhika Aévina is correct. Let us verify this 
statement, and in so doing, note the comparative brevity and simplicity of our method. 


Days. @’sand (’s Eqns. (’s Anom, 


First New moon in Solar Year A.D. 629, 10°2145 90°456 
Add for 7th New moon 177°1885 —172 11°856 
—_ — ‘342 
187°3980 32°312 
— ‘514 —'514 —°172 ©’s Eqn. 
7th or Tul& Sankranti 186°9355: 186°884 32°140 
27°555 
4585 


The 7th new moon was therefore Asvina, and obviously the 6th new moon also was 
an Asvina; so that the Adhika month was, as stated by Messrs. Sewell and Dikshit, Aévina, 
not as stated by Chattre, Karttika. 

18 
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A.D. 979. 


272. In cach of the next two cases Mr. Chhatre was out of reckoning by a very 
small margin. For A.D. 979 Messrs. Sewell and Dikshit have given Srdvana as the Adhika 
month, whereas Bhddrapada is the Adhika month in that year according to Prof. Chhatre’s 
list. ‘he calculations must in all these cases be made by the Sérya Siddhdnta and the 
foot-note to p. (9) of the text should be applied. 


Days. (’s Anomaly 
First New moon in Solar Year A.D. 979, —7°5649 5023 
Add for 5th New moon 118'1228 7°904 
125°6872 12°927 
Sum of ©’s and (’s Eqns. : —'1259—'1005= —'2264 —‘126 (’s Eqn.) 
5th or Simha Sankranti 125°4755: 125°4608 12°80] 


The Adhika month was Srdvana by ‘0147 day, #.e., nearly one ghatika, and in this 
instance Messrs. Sewell and Dikshit are right. Our Table X shows Adhika Sravana. 


A.D. 1199. 
Days. (’s Anom, 
First New moon in Solar Year  38°38688 8°539 
8rd New moon in - 59°0612 3°952 
62°4295 12-491 


+°055 (©’s Eqn.) 


12°546 


Sum of ©’s+ C’s Eqns. + 0555 —*1261= —:0706 —-:0706 


8rd or Mithuna Sankranti 62°3555: 62°3589 


The Adhika month, 8rd new moon, was Ashddha, as stated by Messrs. Sewell and 
Dikshit, not J/yeshtha, as determined by Chhatre. Our Table X shows Adhika Ash&dha. 


It happens that this very interesting Adhika month, the 8rd lunar month in 
the year AD. 1199—1200 is quoted ina South Indian inscription, discussed by Dr. Fleet at 
p. 156 of the /udian Antiquary, Vol. XIX (1890). In the inscription itself the Adhika month is 
identified as Ashddha, not as Jyeshtha. Of course the margin of difference is so small 
(5 minutes), that a calculator might, without being convicted of error, place an adhika month 
of this description on either side of the Sankranti. If we did not know that the difference 
was so small, we should be at a loss to account for the discrepancy between the state- 
ment in the inscription and Prof. Chhatre’s list. As it is, a more striking instance cannot 
be imagined than this actual one, to demonstrate the value and importance to an epigraphist 
of a knowledge of how to calculate tithis accurately. 
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Kshaya Months. 
A.D. 507. 
’s and (’s 
Days. Eqns. (’s Anom. 
First New moon in Solar Year 101256 —129 14°587 
Add for 8th New moon in Solar Year 296°7141 —064 13°832 
(1) 8th or Vrischika Sankranti 216°8289: 216°8397 —1938 =216°6467 28419 
: 27°555 
0° 864 
— °129 (©’s eqn.) 

0°735 
Add for 10th New moon  59°0612 —’'355 3'952 


—_—— 


(2) 10th or Makara Sankranti 275°637: 275°9009 —'316 =275°5849 4°816 
+ ‘039 (©@’s eqn.) 


4°850 
+°120 
4°816 
Add for llth New moon  29°5306 —'412 1°976 


(3) 11th or Kumbha Sankr&nti 305°085: 305°4815 —°292 =305°1395 6°792 
+ °120 (©@’s eqn.) 


6°908 


273. Krom (1) it follows that the 8th new moon was Karttika and it is apparent from 
the time of occurrence of that new moon (1 ghatika before the end of the solar month) that 
the 7th new moon also must have beena Aarttika. 


From (2) it follows that the 10th new moon was Pausha, [Foot-note to p. (9) of Text. ] 
From (3) it follows that the llth new moon was Phalguna. [ Do. do. ] 


.. The new moon between Pausha and Phalguna, viz., Wagha, was kshaya in this year, 


It is also evident from the time of occurrence of this Phalguna that the 12th new 
moon also must have been a Phalguna. 


Against this year Messrs. Sewell and Dikshit have noted only “ Adhika Phalguna”, 
whereas Chhatre mentions also a &£shaya month, Pausha. We have just seen that the kshaya 
month was really Magha, which is accordingly noted in our Table X. 


Nor would the case have been different under the Arya Siddhanta, since, as we 
remarked in the foot-note to Sec. 161 supra, the new moons under the Arya Siddhanta at 
this epoch occurred only *0231 of a day before the Sfirya Siddhanta new moons, and this 
would have made no difference as regards ad/ika and kshaya months in the present case. 


(100) 
A.D. 751. 


274. Only an Adhika Chaitra without a kshaya month is noted in this year 
by Messrs. Sewell and Dikshit, whereas Prof. Chhatre notes Adhika Ka4rttika and Adhika 


Chaitra besides Margastra kshaya. 


First New moon in Solar Year A.D. 751: 
Add for 7th New moon 


(1) Beginning of 7th Solar month 186°9356 : 


Add for 8th New moon 
(2) Beginning of 8th Solar month 216828 : 


Add for 9th New moon 


(3) Beginning of 9th Solar month 246°3192: 


Add for 10th New moon 
(4) Beginning of 10th Solar month 275°6369 


Add for 11th New moon 


(5) Beginning of 11th Solar month 305-0850: 


Add for 12th New moon 


(6) Beginning of 12th Solar month 334°9053 : 


Add for 13th New moon 
(7) End of 12th Solar month 365°:25875 


@’s and (’s 


Days. 
10°3034 
177°1835 


187°4869 


29°5306 


——EE 


217°0175 


29:5306 
246548 1 


29°5306 


: 276:0787 


29°5306 


305°6093 


305°6093 


29°5306 


335°1399 


29°5306 


Eqns. 
-'172 
— 304 


~'476=187:011 


—*128 
—*133 


— 26] =216°756 
—- 052 
+°077 


+ 025 = 246°573 
+ °040 
+ ‘335 


Let us work for the different new moons :— 


(’s Anom, 


26°321 
11°856 


38:177 —172 (©’s Ean,) — 27°55 
= 10-450 
27°555 


10°622 
1°976 


12°598 —-128 (©’s Eqn) = 12-470 


1-976 


14-574 —-052 (©’s Eqn.) = 14522 


1:976 


+°375 =276454 16550 +040 (©’s Eqn.) = 16590 


+°120 
+ °385 


+ °o05 
+ 505 = 306114 
+°169 
+°412 


+°581=335°721 
+°176 
+°357 


: 3646705 3 =+°5383=365°203 


1:976 


18-526 
18'526 +120 (©’s Eqn.) = 18-664 


1-976 


20-502 +169 (©’s Eqn.) = 20-671 


1976 


22°478 +176 (©’s Eqn.) = 22-654 


N.B.—'The above is a convenient and concise method of working for Adhika and Kshaya months. 


From (1) artd (2) it follows [applying the rule in foot-note to p. (9) of the Text], that 


the 7th and 8th new moons were both Karttika, the first of them being Adhzka. 


From (8) it follows that the 9th new moon was Pausha. 


. The new moon between Karttika and Pausha, viz., Margastra was kshaya and 


it is accordingly noted as such in our Table X. 


From (4) it follows that the 10th new moon was Magha. 


(101) 
From (5) it follows that the 11th new moon was Phdlguna. 


From (6) and (7) it follows that the 12th and 18th new moons were both Chastra 
the first of them being adhiza. 


It would appear that by oversight Messrs. Sewell and Dikshit failed to take account 
of these facts, notwithstanding that Prof. Chhatre had mentioned them. 


A.D. 1963. 


2°75. Messrs. Sewell and Dikshit, after noting that the last Ashaya month before 
our time was in A.D. 1822, goonto remark: “We are led to suppose that there will be no 
suppressed month till at earliest A.D. 1944, and possibly not till A.D. 1963”. 


There is no reason why the matter should be treated as one for conjecture, since 
anybody familiar with the present method can calculate that the next Ashaya month will be 
in A.D. 1963, as we have indeed noted in Table X. There will be another in A.D. 1982, as 


noted in the same Table. 


me 


CHAPTER XXX. 
CONSTRUCTION OF PLANETARY TABLES XVII AND XVIII. 


276. The mean sidereal periods, used in Tables XVIJ and XVIII, are those of 
modern European astronomy adjusted to the Indian sidereal year. The following table com- 
pares the sidereal period of each planet, ordinarily given in Indian astronomical works, with 
that adopted in this work as well as with the results of modern astronomy. 


Indian Modern Figure adopted 
Planet. Sidereal period. Astronomy in this work, 


(Encycl. Brit.) 


Days. Days. Days. 
Mars 686°99749 686°979645 686°98814 
Mercury 87°969702 87°969258 87°96939 
Jupiter —-4832°3206 4332584821 43252-92322 
Venus 224°698568 224700786 99.4°70169 
Saturn 10765°7730 10759°219817 10761°30664 


277. In the first place it was thought unnecessary to observe in regard to planetary 
sidereal periods the same scrupulous adherence to Indian authorities which is incumbent in the 
case of the solar year and the moon's synodical month. In the next place, the difference in the 
length of the sidereal year between Indianand modern astronomy results in a slight displace- 
ment of the starting point of Indian celestial longitude, which displacement amounts to 7’ 6°26” 


(102) 


in 50 years and should be added to the precession, amounting, according to moderr 
astronomy, to 4152°27” for fifty years. The total difference between Indian sidereal anc 
modern tropical longitudes is thus 48 58°53” for 50 years or 59” per annum, while. 
Bhaskara’s estimate of the precession, 59°9007" per annum, is only slightly larger. 


278. If the slight annual displacement of the zero point of Indian longitudes 
which is a practical postulate of Indian astronomy, however unrecognized in theory, is applied 
to the sidereal! places of planets, their mean sidereal periods will have to be altered as shown 
above, In this manner alone wi!l it be possible to apply to the planets the same precession 
as is applied to the sun, for the purpose of converting sidereal into tropical longitude. 

N.B,—By taking this slight liberty with the mean sidereal periods of planets, the exact agreement of the mear 
place of any planet with its place in modevn astronomy is secured, and the serious divergences between the two systems 
commented on in Whitney’s notes on the Surya Siddhanta have been effectually avoided. As a result, the place, whethe 
mean or actual, assigned to any planet in Tables XVII and XVIII, may not tally exactly with Indian calculations. but 
the difference will generally be found to be very slight, while there is an obvious addy antage in having for every possible 
epoch x mean place for each planet, identical with that assigned to it by modern astronomy. 


279. ‘he planetary anomalies and annual equations, which were used for Tables 
XVII and XVIII af this work, were taken from Warren's Kala Sankalita and are ascribed 
by that author to a local Telugu Astronomer of the time, called Vavilala Kuchinna. The 
tables are no doubt old-fashioned, but they are handy and sufficiently accurate for the 
purposes of Indian horoscope-chronology. This is the main reason for resuscitating them 
into present-day use. 


280. The figures as to longitudes of apses and nodes and the greatest apparent 
latitudes of planets (Table XVII) are taken, partly from Warren and partly from the 
Siddhanta Siromani. 


PART IV—PLANETS AND PLANETARY CHRONOLOGY. 


281. Indian astronomy reckons nine planets, spoken of collectively as navagrahas, 
namely the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Rahu and Ketu. It will be 
seen that the first seven are named in the order of the days of the week; and this is always the 
order in which they are referred to in Indian astronomy. Rahu is another name for the 
moon’s ascending node, one of the points at which the moon’s orbit cuts that of the Sun 
(the ecliptic), the other point, or the descending node, being called Ketu. An eclipse cannot 
happen except when.the moon is at either node and the sun is at the same or the opposite 
node ; hence the popular legend which depicts Rahu as a dragon swallowing up the 
moon or the sun at the time of an eclipse. All the planets, except Rahu and Ketu, move 
like the Sun, from West to Kast in their apparent path round the earth. Rahu moves in the 
opposite direction, and Ketu is always assigned a position 180° from that of Rahu. 


282. <All the data necessary for calculating the geocentric longitude and latitude 
of the five planets, Mars, Mercury, Jupiter, Venus and Saturn, are given at pages 200 to 
206 of the Tables (Table XVI). 


(108) 


283. The longitude of any planet is its distance, measured in degrees, from.an arbi- 
trary point in the ecliptic, which point may perhaps best be defined as the @ point of the Sun’s 
mean longitude. The Sun’s mean longitude is always 0 at a certain part of the Indian Solar 
Year, namely, at 2°1707 days from the commencement of each Indian Solar Year: while af the 
moment of commencement of the Indian Solar Year, the Sun’s actual longitude is 0, The dif- 
ference between the Sun’s mean and actual longitude at any time is his equation of the centre, 
and this difference is due to his varying pace at different times of the year as he journeys 
round the earth. The Sun’s mean longitude and equation for every complete day of the Solar 
Year are given in Table XVII-A (pp. 207, 208), and these are most important data in Indian 
astronomy. Table XVII-C (p. 209) gives the increase of the Sun’s mean longitude for hundredth 
parts of a day. 

284. The Sun’s*mean longitude at any moment is ascertained by deducting 2°1707 
from the number of days and fraction of day elapsed since the commencement of the Indian 
Solar Year, and applying to the result the Table of Sun’s longitude (Table VII-B, p. 8). The 
difference between the Sun’s longitude thus calculated and the longitude for the same moment 
given in any European Nautical Almanac, is the true Indian precession, and this difference 
should always be added to the longitude of a planet given in this work in order to ascertain 
the corresponding longitude according to the Nautical Almanac. The following table gives 
the precession to be added to Indian celestial longitudes at various epochs since A.D. 520 
(when the European and Indian longitudes coincided), in order to arrive at the European 
celestial longitude. The rate of precession adopted for this table is’ I degree for every 
613 years, or 59” per annum, the rate arrived at in Sec. 277 supra. 

(The European longitude is called.the fropical longitude of a planet from its being 
regulated by the tropical year, whereas the Indian longitude is generally called a stdereal 
longitude from its being regulated by the sidereal year.) 


2S oe 


Indian Indian Indian 
A.D. Kaliyuga. Precession in A.D. Kaliyuga. |Precession in A.D. Kaliyuga. | Precession 
| Degrees. | Degrees. | in Degrees. 
/ 
520 3621 0°0 1040 | 4141 85 1561 4662 17:0 
551 3652 05 1071 4172 90 | 1591 4692 ; 17°5 
581 3682 1-0 1102 4203 9-5 1622 4728 =| 180 
611 3712 15 1132 4233 10°0 1653 4754 186 
642 3743 2-0 1163 4264 10°5 1684 4785 19°0 
673 3774 2°5 1194 4295 11-0 1715 4816 19°5 
104 3805 30 1225 4326 115 1745 4846 20°0 
7135 3836 35 1255 4356 12:0 1775 4876 20°5 
7165 3866 4-0 1285 | 4886 | 126 1806 4907 21-0 
796 3897 4°5 1316 4417 13-0 1837 4938 21-5 
826 3927 5:0 1347 4448 13°5 1867 4968 22-0 
856 3957 55 1377 4478 14:0 1898 4999 22°5 
887 3988 6:0 1408 4509 145 1929 5030 28-0 
918 4019 65 1439 4540 15°0 1960 506 1 | 23'5 
949 4050 70 1469 4570 15°5 1990 5091 24°0 
980 4081 75 1500 | 4601 16°0 2020 5121 24°5 
101C 4111 8:0 1531 | 4632 16°5 2051 5152 25°0 


285. We will now explain briefly how the planetary tables at pages 200 to 206 
are to be used in practice. 


(104) 


The mean longitude of a planet at any moment is obtained by adding together its mean 
longitude at the commencement of the century, the mean motion for the given odd year, and 
the mean motion for the given day, Thus for 202°54 days of the Indian Solar Year, A.D. 961 
(Kaliyuga 4062) we have — 


Degrees, 

Mars’ mean longitude at commencement of K.Y. 4001, 79°4873 
Mar’s mean longitude for 61 years, 155°72 

, 202days, 105°85 

» ‘o4day, ‘2830 


” 2) 


yy ” 


Answer 341'34° 
286. This is the mean longitude of the planet in his path round the Sun, though not 
his longitude, as he appears’to us from the earth. To obtain this, which is called the geocentric 
longitude, and which is the longitude usually cited in Indian chronology, we have to perform a 
fairly tedious sum. So far as the geocentric longitudes of the planets from A.D. 1840 to 
A.D. 1919 are concerned, the reader is saved the trouble of doing any such sum, because the 
geocentric longitudes, as finally determined for Lanka Sunrise on every tenth day in each solar 
year from A.D. 1840 to A.D. 1919, are given ina handy format pages 210 to 225 (Table XVIII), 
so that all he has to do to ascertain the position of the planets in a horoscope, say, for April 13, 
A.D, 1911, is to look up the particular day of the Solar Year (in this instance 0 day against 
A.D, 1911 on p. 224) and set down the positions of the planets as follows :— 
Sun, 357° +°44 2°7 =360°1 or 0°1° in Mesha; 
Mars, 298°4°, z.¢., 28°4° in Makara ; 
Mercury, 163° in Mesha; 
Jupiter, 198°8°, 2.2, 18°8° in TulA; 
Venus, 31°8°, #.¢., 1°8° in Vrishabha ; 
Saturn, 14°8° in Mesha; 
Rahu (Table XVIJ-B), A.D. 1911 : 21°90° in Mesha. 
(N.B.--Only mean places, and not actuals, are calculated for Rahu and Ketu). 
Ketu (vide Sec. 284) 21°90°+ or—180° = 201°90,° z.¢., 21°90° in Kanyé&. The result 
for Ketu is the same, whether 180° are added to, or deducted from, the longitude of Rahu. 
287. The place of the moon, the only remaining planet, can be deduced either 
from the tithi or from the Nakshatra. The latter method is illustrated in Sec. 292 infra. 
The former, which is easier, is shown below :— 


We first of all calculate the ending moment of the tithi, as usual. 
®’s Anom. ¢’s Anom 
i ee aoe. eo eS 


(Tab. XII, p. 151) New Moon, March 1911 ... Mar. 29 574 350 45 22 162 
(Eye-Table) Collective duration of 15 tithis =, 14 46 14 46 14 46 

= Mar. 44 43 365 31 37 23 

Deduct 1 anomalistic year and month respectively 365 15 27 334 
016 9 29 

(Eye-table) ©’s Eqn.= + 10} gh; (’s Eqn.=— 21 gh. ©’s Eqn. +103 
Sum of ©’s and (’s Eqns. = —104 9 394 


Mar. 44 33=33 gh. on Ap. 13. 


(105) 


This was the ending moment of the tithi, when the moon's elongation or distance 
from the sun was 15x 12°=180°. For the moon's longitude at any moment=moon’s 
elongation p/us Sun’s Longitude. (Secs. 36, 254.) 


Therefore, if we find the Sun's longitude at ending moment of tithi and add it to the 
moon's elongation, 180°, we shall obtain the moon’s longitude, or which is the same thing, the 
Nakshatra current at ending moment of tithi. 

©’s Longitude at Sunrise =0:!° (see above). 

Do. at ending moment of tithi=0-1° p/us increase of longitude for 33 ghat. 
or 55 of a day (Eye-Table.) This increase, by Table XVI-C is °54°. 

.', ©’s Longitude at ending moment of tithi=0°1°+ °54° =0°64°, 

.*. Moon’s do. do. do. = 180° + 0°64° = 180°64°. 

The corresponding Nakshatra (by Eye-Table) was Chitrd, and the Rasi 7u/a. 

We want however the moon’s longitude for sunrise on the same day which was 83 

ghatikas or ‘55 day (Eye-Table) earlier. 

The increase of (’s Long. for °55 day is roughly (Tab. XVII-D) 7°33° 

.. Ws Long. at Sunrise 13 Ap. A.D, 1911 will be roughly 180°64° —7-33° =173°31° 
which will be 23°3° in Kanyaé. The Nakshatra is Hasta. (Eye-Table.) 

N.7.—In stri¢tness we should have ascertained the tota] duration of the Nakshatra and the unexpired part of the 
Nakshatra at sunrise. If this was 30, Table XVII-D would give us 66° which we should deduct from 180-64°. 
Result 1740° which is Chitra Nakshatra. 

288. For years before A.D. 1840 the true geocentric longitudes of planets will have 


to be calculated in the following manner :— 


The planets are divided into two classes : /nfertor (Mercury and Venus) and Superior 

(Mars, Jupiter and Saturn.) Three quantities, which we may call a, 4, v, in the case of the in- 

ferior planets, Mercury and Venus, and A, B, N, in the case of the superior planets, Mars, Jupiter 

_ and Saturn, have to be determined first of all, before working out the actual geocentric longi- 

tude of any planet. Having determined these three quantities, the further procedure is the 

same, whether the planet is superior or inferior. We give below the calculations (1) for an 

infertor planet, Mercury, and (2) for a supertor planet, Mars, for 202°54 days of the Solar Year 
A.D. 961 (z.¢., 9 ghatikas after sunrise on 11th October A.D. 961.) 

I. True Geocentric Longitude of Mercury for 202.54 days of the Indian Solar Year 

A.D. 961-62. 


Time and English date. 9 ghatikas after sunrise on rrth October A-D. g6r. 
14 


(106) 
MERCURY (Inferior Planet). 


(1)—a. Mean Long. of Mercury minus Mean Long. of Sun. 
Mean Long. of Mercury. Mean Long, of Sun. 
For A.D, 900 (p. 201) 178°55° 202 days (XVII-A) 196°95° 


61 years y 100°87° ‘b4 day (XVII-C) ‘58° 
202 days (p. 202) 106'65° 


‘4 day 2°21° 197°48° 
382°78° 
Deduct 360° 
92°78° 382° 78° 
—-197°48° 
185°30° a 
(2)—b. Long. of Mercury’s Apsis minus Sun’s mean Long. 
Long. of Mercury’s Apsis for A.D. 900 (p. 201)* ... 220°44° 
Sun’s mean Long. (as above) : — 197°48° 
22:96 5b 
(8)—v. Mean Long. of Sun ... 197°48° 
(4) Mercury’s annua] equation for a (p. 202) : — 80° (4) 
(5) Take half of (4) with reversed sign, and add to 6 st eon 
+ 15 
24:5 (5) 
(6) Mercury’s anomalistic equation for (5) (p. 242): + 19° (6) 
(7) Take half of (6), with reversed sign, and add to (5) Si ao 
— O09 
23°6 = (7) 
(8) Anomalistic equation of (7) (p. 202): in, kee OB) 
(9) Take (8), with reversed sign, and add to a .. 185°8 
- 18 
1835 (9) 
(10) Annual equation.of (9) (p. 202): — 20 (10) 
(11) Add (8) and (10): +1°8°-2°0°= — 02° (1)) 
(12) Add v and (11) : 197°48° — 0°2° = 197°3° (12) 


This last result 197-3° is the true geocentric place of Mercury for the moment 
in question. 


* he apses and nodes cf planets, except the moon, have such slow motions that their places need not be calculated 
for odd years and days. 


(107) 


289. II. To find the /atttude of Mercury (i.¢., his distance above or below the ecliptic 
for the same moment.) 


(13) Mercury’s mean longitude werd SIF 
minus Longitude of Mercury’s node (p. 201): — 20°72 
2°06° (13) 
(14) Take (8) above, with sign reversed, and add to (13): — 18 
0°3° (14) 
(15) Sine of (14) according to Table XVII-F (p. 2u9) a, 18 (15) 


(16) Equation corresponding to (9) supra, by Table XVII-E. 
Equation for 183°75° = 2178. 
nop POX Ba 28, 
”. Equation for 183°5°=2173 minus 25 =2172°75 is rages REO 
(17) Multiply (15) by 120, as a constant for Mercury, and divide the product by (16) 
120x18 2160 


“78 bh CAs 
No ow by Table XVII-F, 225 is the sine of 375° 
375X°9 3375 
‘9 is the sineof — =— = 015°. 
225 225 


NV .B.—'yhe corresponding constants for the other planets are the sines of their greatest apparent latitudes, given 
at foot of Table XVII-E. 


The latitude of Mercury is ‘015° and inasmuch as (14) is Jess. than 180°, #.¢., above 
the ecliptic, the latitude ‘015° is North, 


MARS (Superior Planet). 


290. |. To find the Geocentric Longitude of Mars (Superior Planet) for 202.54 days 
in Solar Year AWD. 961-62. 


Time and English date. 9 ghatikas after sunrise on 11th October A.D, 961. 
(1) A. Mean longitude of Sun minus Mars’ mean longitude. 
Mean longitude of Sun (already found) 197°48° or 197°48° 4+ 860° = 557°48° 


Mean longitude of Mars 
For A.D. 900, 79°49° *)} 
ww 81 years, ...155°72° \ | (Table XVH, Pp 200.) 
» 202 days, 105°85° { See also p. (104) supra, 
» ‘o04day, "28° 


341°34° — 341°34° 


21614 A 


(108) 
(2) B. Long. of Mars’ Apsis minus mean long. of Mars. 


Long. of Mars’ Apsis [vide foot-note on p. (106)](p. 200) 150°04° or 490°04° 


Mean longitude of Mars — 34134 
148°70° iB 
(3) N. Mean longitude of Mars 341°34° ON 
(4) ‘Mars’ annual equation for A (p. 200) —39°0° (4) 
(5) Lake half of (4) with reversed sign, and add to B te 148°70° 
+ 19°65 


168°2° (5) 


(6) Mars’ anomalistic equation for (5) (p. 201) ee i. + 24° (6) 
(7) Take half of (6), with reversed sign, and add to (5) ws 168°2° 
1:2 
167°0° (7) 
(8) Anomalistic equation of (7) (p. 201) io oe +27 (8) 
(9) Take (8) with reversed sign, and add to A Ase us 216° 14° 
—2°7 
| 213°'4° (9) 
(10) Annual equation of (9) (p. 200) zs ep me — 380° (10) 
(11) Add (8) and (10): + 2°7°-—88°0° si ie = —30°3° (11) 
(12) Add N and (11): 341°34-85°3° = 8 306-0° (12) 


The true Geocentric Longitude of Mars at the moment in question was 306:0° 


291. II. To find the latitude of Mars, ze. his distance above or below the Ecliptic 


for the same moment. 


(18) Mars’ true geocentric longitude the 306°0° 
minus Longitude of Mars’ node for A.D. 900, (Tab. XVII, p. 20) — 40°07 
[vide foot-note on p. (106). | See 


(14) Take (10) above for Mars, with sign reversed, and add to (13): +38°0 


303°0° (14) 
(15) Sine of (14) according to Table XVII-F nis ne 2267 = (15) 
(16) Equation for (9) above, by Table XVI-E = a 2011 (16) 


(17) Multiply (15) by 90, asa constant for Mars, and divide by (16) 
90x 2267 2040°30 
4t} Sigs ta 
N.B—The corresponding constants for the other planets are the sines of their greatest apparent latitudes, given 
at foot of ‘Table XVII-E. 


Il. 


(109) 


Now by Table XVII-F the sine 101 belongs to an angle between 0° and 3:75° 
225 is the sine of 8°75° 


101x375 _ 1°68° 


Rae ” 5 = 


”. The latitude of Mars sought is 4°7° which is South since (14) is above 180°, 
292. To find-the longitude and latitude of the moon for the above moment. 


We should first of all find the moon’s true longitude which we may calculate either 
from the tithi direct, with the aid of Table XVII-A and XVI-C (as we did in Sec. 287), 
or from the Nakshatra. We shall follow the latter method, although the former is easier. 


The last New moon before our date (11 Oct. A.D. 961) was that on September 12°74 
(Table X, p. 73). This was Agvina New moon, the tithi for our date is that corresponding 
to the interval between Oct. 11:02 and Sep. 12°74, or between 41°02 and 12°74, .1.¢, 28°28 days. 
This, by Eye-Table, is less than the interval for 29 tithis, which is 28°55 days. 


As our Nakshatra must fall on the same day as the Tithi, we must take a Nakshatra 


in the lunar month of ASvina, whose interval, after correction, shall be near 28°55 days. 


The Nakshatra correction for A.D, 961 is (by Tab, XI) that for 26°47 days, te., 1°95 
(correction for 26 days) +°03 (correction for ‘47 day)=1°98, and 2°8554+ 1:98 = 30°53. ‘This is 
1 day more than a lunar month and an interval of 30°58 days from Agvina New moon takes 
us to 1 day from Karttika New moon. The nearest interval to this in Table Xl is 1:0757 days 
under K4rttika (col. VII), for which the Nakshatra is No. (4 Chitra. 

The interval for No. 14 Chitra is 10757 days from Karttika New moon, 
ie., 1:08 +2953 or 30°61 days from Agvina New moon. 
Deduct correction for A.D. 961 —1°98 


Actual interval of No. 14 Nakshatra is 2863 days from Aégvina New moon. 


-. Time of mean ending moment of No. 14 Nakshatra was Sep. 12'74+ 28°63 
= Sep. 41°37 = Oct. 11°87. 
The C’s anomaly tor the ending moment of the Nakshatra: 7:09 (Anomaly of First 
New moon in solar year A.D. 961, vide Tab. X, p. 72) +9°88 (addition for C’s Anom. at Agvina 
New moon: Table X, head line) + 28°63 (actual interval from Agvina New moon to No, 14 
Nakshatra) = 45°60 days, from which deduct 1 anom. month, 27°55. Remainder, 18°05 days, 


The Nakshatra eqn. for 18:05 days is+°833 (Table [X-&). Nak. No. 14 Chitra 
ended therefore on Oct. 11°37 +°'33 = Oct. 11°700r 42 ghatikas after sunrise (I ye-Table). 
The moment for which we want the moon’s true place is earlier than this by ‘55 day, which 
(by Table XVII-D) corresponds to 7°33 degrees of moon’s longitude. (See, however, V.4. 
to Section 287.) 


At the ending moment of No, 14 Nak. the moon’s longitude is 186°7° (Eye-Table) ; 
the true place of moon at the moment now in question (9 ghatikas. after sunrise on 11 Oct. 
A.D. 169) was, therefore, 186°7° —7'3° =179-4°, 


(110) 


293. Now to find the Moon's latitude at the moment sought. 
(1) Find the place of Moon’s node, #.¢., Rahu. 
By Table XVII-B place of Rahu for A.D, 900 is pil 147°65 
By same table Rahu’s motion for 61 years, 100°52° 
N.B.--Remember that Rahu’s mean motion for 900 days, 10°60° 


odd years and days should be subtracted from the ; ; ; 
mean place for century—vide Sec. 295 (4). o4 day ’ 03 


61 yrs. 200°54 days=111'13 —111°13° 
36°52° (1) 
(2) Moon’s true place minus place of her node fe ia 179°4° 
-—36°5 
1429 (2) 
(3) Sine of (2) by Table XVII-F ie bd 2094 (3) 
(4) Multiply (3) by te , aS a constant forithe moon : aren =a 164, 


By Table XVII-F, 225 is the sine of 3°75° 


*, 164 b 164% 876 29%, ee 
Sauk ah = 2-70 


Inasmuch as (2) is less than 180°, the latitude sought is 2°73° North. 


294. The reader should note— 
(a) that for Venus the procedure is the same as for Mercury ; 


(6) that for Jupiter and Saturn, the procedure is the same as for Mars ; 


(c) that for Mercury and Venus, the geocentric longitude has for its basis the Sun’s 
mean longitude and not that of the planet; whereas the geocentric places of 
Mars, Jupiter and Saturn are based on their respective mean longitudes ; 


(d) that we may always subtract a Jarger number of degrees from a smaller by adding 
860° to the smaller number, as we did for (1) a@ on p. (106), for (1) A on p. (107) 
and for (2) B on p. (108) ; 

(e) that the apsis of any planet except the moon does not change materially in posi- 
tion during acentury, and that therefore we need not calculate the change of 
apsis for odd years or odd days ; [vzde foot note on p. (106)]. 

(f) that after calculating a, 6 and v, and A, Band N, respectively, the procedure is 

the same for a]l planets, whether inferior or superior ; 


(g) that the mean longitudes of planets for decimals of aday may be obtained from 
the longitude for odd days by prefixing decimals to the latter. Only we should 
remember that a mean revolution of Mercury is completed in 87 days and a mean 
revolution of Venus in 225 days, [vide Sec. 2'76] and the increase of Mercury’s 
longitude for 89 day is; not 0°422°, but 3°6422°. Similarly, the increase of 
Venus’ longitude for ‘231 day is not ‘01009°, but 37009° ; 


(111) 


(h) that the latitudes of planets are not referred toinIndian usage except in what 
is known as a planetary fight in astrology ; 


(2) that the greatest apparent latitudes of the several planets and their corresponding 
Hindu sines are given at foot of Table XVII-E. 


295. In using Table XVIII, Geocentric (Indian) Longitudes of Sun and Major 
planets at Ujjain Sunrise for every ten days from A. D. 1840 to A, D. 1920, the reader will do 
well to bear in mind the following instructions :— 


(1) Table XVIII is intended to be of use in constructing or verifying the horoscopes 
of persons now living or to be born in the next nine years. 


(2) The elements of a horoscope are the rdsi positions of laghna, Sun, Moon, Mars, 
Mercury, Jupiter, Venus, Saturn, Rahu and Ketu. 


(3) Of these, the positions of Sun,* Mars, Mercury, Jupiter, Venus and Saturn are 
given in Table XVIII. 


(4) The /aghna may be ascertained with the aid of the rules given in sections 71 
to 76 supra. The position of Rahu for any day of the solar year may be ascertained from 
Table XVII-B. In using this table remember that the signs of Rahu are counted backwards 
and therefore the longitude of Rahu for odd years and days should be deducted from its 
longitude for centuries in order to arrive at its position at any moment. Ketu is always 
180° from Rahu. It does not matter whether for Ketu we add or subtract 180° from Rahu’s 
place: the result will always be the same. 


(5) The position of the moon should be determined from her Nakshatra. It would 
have been no use to have given the position of the moon for every ten days of the year in 
Table XVIII, since her position shifts by 13° every day and is liable to considerable perturba- 
tions on account of her anomaly. Numerous examples are given in the text, showing how 
the moon's longitude may be ascertained either from the Tithi direct or from the ending 
momemt ofthe Nakshatra. [See especially Sections 287 and 292.] 


(6) For planets other than Moon, Rahu and Ketu, Table XVII] gives precise 
information for every ten days, beginning each year with what is called 0 day of the solar year. 
The 0 day of the solar year is the day on which the solar year commences, as shown in 
Table X, not as shown in Table XII (Ephemeris). The English date shown in Table X 
in the 4th column headed “ Month and day A.D.”, is the 0 day of each solar year. For 
example, the 0 day of the solar year A.D, 1911-12 is April 13. 


(7) English dates corresponding to days of the solar year are given most exactly 
in Table XVII and not merely by approximation. The Tamil dates shown in the head- 
lines of Table XVIII are approximate: the exact Tamil date corresponding to any English 
date can be easily ascertained from Table XII, 


should be added the equation 


te in the third head-line, and the correction for See example j 
: n 


ec. 286. 


(112) 


(8) For dates between every 10th day which is shown in Table XVIII, take propor: 
tional parts. 
‘Thus, position of Mercury on 23 May 1910 is 44°1° 
Do. do. do. 2 June 1910 is 36°6° 


Difference for ‘10 days=7°5° 
‘-, Difference for 6 days= oO x 75 = 455° 
“. Position of Mercury at Ujjain sunrise on 29 May 1910 is 44° 1°—4'5° =39°6’. 


N.B.—¥xcept in AD. 1905, A.D. 1909 and A.D, 1913, the actual places o7 Mercury from A.D. 1856 to A.D. 191! 
are practically identical with those for A.D, 1840 to 1873, In other words, Mercury’s actual places followin genera 
a cycle of 46 years. Compare Sec, 228 revarding the moon’s cycle of 46 years, 


(9) The interval between the 360th day of each solar year and the 0 day of next 
solar year is either 5 or 6 days according as the former Indian solar year is one of 365 o1 
366 days. To ascertain this point, refer to Table X: if the fraction of day at which a yea 
commences increases beyond unity in the next year, the year with the former fraction 1: 
one of 366 days; where there is no increase of fraction, the length of the year in integra 
days is 365, 
Thus, fraction of day for commencement of A.D. 1909-10 is “9492 


‘Do. do. do. 1910-11 is +2080 
Do. do, do. 1911-12is +4667 


We infer that A.D. 1909-10 (Indian Solar Year) is a year of 866 days and that A.D. 1910-11 
and A.D. 1911-12 are years of 365 days each. Of course an Indian Solar Year with 366 days 
will not, except by chance, correspond with an English leap year. 

The difference in the longitude of any planet between the 360th day of one solar year 
and 0 day of the next solar year should be divided by 5 or 6 (according as the year is one of 
865 or 36 days) in order to get the difference of longitude for ove day during that interval, 
and the difference for one day should be multiplied by as many days as we want. 

('0) ‘T’wo English dates are marked in Table XVIII (just asin Table VIII, vide Sec. 
215), when there is a possibility of a year with Feb. 29 alternating with a year in which 
February has only 28 days. Thus under 330th day on p. 225, “ March 6, 7” is entered, which 
means that if before reaching either of these dates we have passed “February 29”, March 6 
is the eauivalent of the 330th day of the Solar Year, otherwise March 7 is the 330th day. 

(11) The positions marked in Table XVIII] are all for Ujjain sunrise and any given 
morent for which we wish to verify or construct a horoscope should first be reduced to 
Ujjain time by adding or deducting the total correction for the place, day of the solar year 
and latitude shown in Table XIII or Table XIII-A. Of course the reader will remember 
that corrections shown in Table XIII are intended to enable him to obtain local time 
from Ujjain time, and that to obtain Ujjain time from local time, the signs of the corrections 
must be reversed. 

(12) It is assumed that the reader knows the ordinary facts about the apparent 
motions of planets, te, they are occasionally stationary or nearly so, and often in 
retrogression; that any planet is inconjunction with another whose longitude is the same ; 
and in opposition when the distance between the longitudes or the two planets is 180°. 

(18) The houses or signs in which the planets are situated according to Table XVI 
show only occupation (in the language of astrology). Ownership or lordship of houses by 
planets is purely an astrological convention and has nothing to do with astronomy, 


(113) 


(14) The entries at foot of Table XVIII show the limits or ending points of signs or 
“ists and nakshatras, while the Eye-Table gives the longitude at commencement of each Kasi 
x Nakshatra. Both sets of entries wil] be found very useful, and examples of their use are 
riven throughout this work : see for example Sections 49, 186, 266, 287 ; foot-note to 
). (45) of the text, etc. 

(15) In order to keep the present work within its proper limits, it has been considered 
ssential that the information furnished by it shall be such as will be directly useful for 
shronological investigation. That it may serve indirectly the purposes of Indian astrology is 
rom the nature of the case, inevitable, but judicial astrology, or the interpretation of planetary 
phenomena for astrological purposes, is entirely beyond the author’s scope : and it has been 
inally decided not to include in this book any criticism of judicial astrology. 

Construction of Indian Horoscopes.—_Navamsas. 

296. Indian usage has, for a long time past, adopted a well-known method of exhi- 
biting the places of planets at particular moments. This is the familiar horoscope, which, 
relieved of its astrological excrescence, has a scientific value as a chronological record; since 
a genuine horoscope may, by the exercise of a little ingenuity, be always referred to its date, 
however remote that date may be, and even though there may not be a single figure indicative 
of an era ora year. It is for this chronological reason that horoscopes are introduced into 
this work. 

Having ascertained the longitudes of planets and the lagna, which is merely a device 
for indicating the time of day without the use of figures (see Sections 74 to 76), we may exhibit 
them in the form of a horoscope, as shown on the next page. ‘This is a horoscope for the 
moment already examined, vz., sunrise on 13 April 1911, being 0 day of the Indian Solar Year 
A.D. 1911-12, Kaliyuga 5012. 


297. It might seem at first sight that the first of these tables, which distributes the 
planets among 12 signs of 30 degrees each, cannot serve the purposes of an accurate chrono- 
logical record. It is a fact, however, that no other horoscope within perhaps 5000 years will 
be exactly like this one: and given such a horoscope as this, one may, without further 
indications, though after some trouble, discover the year; and once the year is discovered, the 
month, day and hour can be identified in a few minutes. 


298. In practice, it is usual for the astrologer or chronologer to frame a more 
detailed record, and as Indian tradition demands that figures should, as far as_practi- 
cable, be dispensed with in chronological records, the details of degrees in a horoscope are given 
by means of a NavAméga scheme such as that shown on the next page. Inthe Nav&amSa 
scheme, each sign of 30° is sub-divided into 9 NavamSas, whence their name, and 12 such 
NavAméas constitute a full horoscope. Table XXI compares the R&sis and NavaémSas, and 
shows “' ow, given a R&si and the corresponding Navémsa, the exact position of a 
planet cu ‘cated within three degrees. For instance, if we know that Sukra is in Ragi 
Vrishabha (II) and NavamsSa Makara (X) we can, from the Navamsa Table XX], find that 
Sukra must be between 30° and 33°3°; this is a fairly close approximation to the exact 
longitude. 

Other divisions of the R&sis into dvddasimsas (12 divisions of 24 degrees each), 
trimsdmsas (80 divisions of a degree each) and shashthiamsas (60 divisions of half a degree 
each), will be self-evident. 

15 


x1 { II U1 
Mina at eee Se ae ae Mithuna 
OR 
OR Sun or Ravi OK 
Mercury or Budha ‘doers ly 
Pisces. Saturn or Sani Venus or pepe 
Rahu. Sukra 
peepee ae ; hale Iv 
OR OR 
Aquarius. Cancer. 
Ee RASI. Vv 
FARHAD | Simha 
Capricornus | | ste 
Mars or Kya. = 
1x | VIII VII VI 
Dhanus Vrischika Tula _  _Kanya 
OR OR 
ni re Libra i Virgo 
Sagittarius. Scorpio. Jupiter or Guru Moon or 


Ketu. Chandra. 


XII I | II | lll 


Mina | Mesha | Wrishabha. Mithuna. 
Guru. 1Aene | | 
Ravi. | / 
| | 
XI IV 
Kataka 
Kumbha. Chandra. 
aT NAVAMSA. a re 
x | V 
Makara | Simha 
Budha 
Sukyra. Gani 
1x Vill VII | vI 
Dhanus. Vrischika. Tula Kanya 


CORRIGENDA. 


Text, p. (15), Sev. 32, last line, for Thibous, read Vhibaut. 
»  p. (28)—(31) and eisewhere, for laghna, read lagna. 
»  p. (43), Sec. 112 (1), for “addendum, p. (114)"’, rvad “ aidenda, p. + of * contents’. ” 


»  p. (48), Sec. 112 (5), Kollam Hira, for‘ A.D. year minus 8257", read“ ALD. year minus 924” and 
increase all the Kollam years shown aytinst century years AD. by 1. Thus K, year 7¢ 
began in A.D. 900, K. year 1076 began in A.D. 1900, and so on. 


» Pp. (80), Sec. 212, for the citation 228, read 223. 


TABLE IX, p. 22, line 2, from top “for 3777, read 13-777, 


iy De 0 AD. 126 ('s An. for 17°176 read 17°186. 
i p. 34 A.D. 210 ‘ , 3543. , 3643. 
‘ p. 36 A.D. 249 : , 10213, 19-213. 
om p. 38 AD, -351 ee a 37623 6, 2°620. 
bs ‘i A.D. 310 , . 1169 ,, 22159. 
: p 46 AD. 454 Ia ee 
. p. 52 A.D. 565 : BUTT) 4, O172. 
o * A.D. 566 “a » 23894 ,, 23°884. 
e f A.D. 6868 q , 19166 ,, 18176 
P p. 56 A.D. 628 3 , «23985, 23-995. 
. s A.D. 649 ‘ , «1284, 14204. 
7 . AD. 682 f . 4694 4 4674. 
5 p. 60 A.D. 729 gy AO 19-139. 
" p. 62 AD. 773 » (12489 ,, 12469. 
» p. 72 A.D. 962 ig 7 T1001 S| TOS 
2 p. 76 1D. Hs én , 10277 ,, 10-287. 
2 p. 77 AD. 731 : , 6674 4 6684. 
& p. 78 ADiiecana «3. Sonate = ea 
- is A.D. 927 : » 1985 , 1977. 


» XI, p. 132, under V Bhadrapada against Yoga No. 5, for 13-9813, read 13°9883, 

» XI-A, p. 184, under V Bhadrapada against Yoga No. 5, for 13,58,53 rvad 13,59,18, 

» oo  p- 135, under VI Asvina against Yoga No. 16, fur 20,13,28, read 20,14,4. 

» XII, ‘To all the Kollam (Malayalam) years entered in col, 1 of Table XII add 1: thus, the 
Kollam year which began on17 August 1911 is not K. 1086 as shown in Table XII, 


but K. 1087, 
» XVII, p. 200, against Odd Year 34, for 27°37, read 27°77. 
9 bP 35 9 219: 81 rr 219° 18. 
= p. 201, against May’ s Eqn. 11:0, for 352°2, read 262-2, . 


» yp. 203, line 4 from bottom, for 439°0, : vous 339°0. 
» 959 » dine 5 from bottom, for 032°6, read 332-6. 


Names of years 
in Jupiter’s 
Cycle. 

(S. India.) 

1 Prabhava 

2 Vibhava 

3 Sukla ate 
4 Pramodhuta ... 
5 Prajapati 


6 Angirasa 

7 Srimukha 

8 Bhava 

9 Yuva i 
0 Dhatri oa 


14 Isvara is 
[2 Bahudhanya ... 
[3 Pramathi 

\& Vikrama 

5 Vrisha 


16 Chitrabhanu.... 
(7 Subhanu 

18 Tarana se 
19 Parthiva 

20 Vyaya 


41 Sarvajit 
412 Sarvadhari 
23 Virodhi 

24 Vikrita 

25 Khara 


26 Nandana 

17 Vijaya eee 
18 Jaya 

29 Manmatha 

30 Durmukha 


31 Hemalamba ... 
32 Vilamba 
33 Vikari 
34 Sarvari 
35 Plava 


36 Subhakrit 

37 Sobhana oe 
(Sobhbakrit) 

38 Krodhi ; 

39 Visvavasu 

40 Parabhava 


41 Plavanga 

42 Kilaka 

43 Saumya ees 
44 Sadharana 


45 Virodhakrit ... 


46 Paridhavi 

47 Pramadicha .,.. 
48 Ananda 

49 Rakshasa 

50 Anala (Nala)... 


51 Pingala 
52 Kalayukta 
53 Siddbarthi 
54 Raudra 


55 Durmati a 


56 Dundubhi 


57 Rudhirodgari... 


58 Raktaksha 
59 Krodhana 


. 1000 


TABLE I. 
Corresponding A.D. years—(Centuries A.D. in heavy type). 


(NV. B.—The Indian year begins in March or April of the A.D. year.) 
9 67 10 27 10 87 11 47 12 07 12 6713 2713 87 14 47 15 07 15 67 16 27 16 8717 47 

68 28 88 48 08 68 28 88 48 08 68 28 88 : 48 = re 23 on 
69 29 89 49 09 69 29 89 49 09 69 29 89 49 09 69 
70 30 90 50 10 70 30 90 50 10 70 30 90 50 10 70 
71 al 91 51 11 71 31 91 51 11 71 31 91 51 ll 71 
72 32 92 52 12 72 32 92 52 12 72 32 92 52 12 72 
73 33 93 53 13 73 33 93 53 13 73 33 93 53 13 73 
74 34 94 54 14 74 34 94 54 14 74 34 94 54 14 74 
75 35 95 55 15 75 35 95 55 15 75 35 95 55 15 75 
76 36 96 56 16 76 36 96 56 16 76 36 96 56 16 76 
77 37 97 57 17 77 37 97 57 17 (i 37 97 57 17 77 
78 38 98 58 18 78 38 98 58 18 78 38 98 58 18 78 
79 39 99 59 19 719 39 99 59 19 79 39 99 59 19 79 
80 40 11 00 60 20 80 40 14 00 60 20 80 40 17 00 60 20 80 
81 44 Ol 61 21 81 41 01 61 oi 81 41 01 61 21 81 
82 42 02 62 22 82 42 02 62 22 82 42 02 62 922 82 
83 43 03 63 23 83 43 03 63 23 83 43 03 63 23 83 
84 44 04 64 24 84 44 04 64 24 84 44 04 64 24 84 
85 45 05 65 25 85 45 05 65 25 85 45 05 65 25 85 
86 46 06 66 26 86 46 06 66 26 86 46 06 66 26 86 
87 47 07 67 27 87 47 07 67 27 87 47 07 67 27 87 
88 48 08 68 28 88 48 08 68 28 88 4§ 08 68 28 88 
89 49 09 69 29 89 49 09 69 29 89 49 09 69 29 89 
90 50 10 70 30 90 50 10 70 30 90 50 10 70 30 90 
91 51 ll 71 31 91 51 11 71 31 91 51 ll 71 31 91 
92 52 12 72 32 92 52 12 72 32 92 52 12 72 32 92 
93 53 13 73 33 93 53 13 73 33 93 53 13 73 33 93 
94 54 14 74 34 94 54 14 74 34 94 54 14 74 84 94 
95 55 15 75 35 95 55 15 75 35 95 55 15 75 35 95 
96 56 16 76 36 96 56 16 76 36 96 56 16 76 36 96 
97 57 17 77 37 97 57 17 77 37 97 57 17 77 37 97 
98 58 18 78 38 98 58 18 78 38 98 58 18 78 88 98 
99 59 19 719 39 99 59 19 79 39 99 59 19 79 39 99 

60 20 80 40 18 00 60 20 80 40 16 00 60 20 80 40 19 00 
01 61 21. 81 41 01 61 21 8l 41 01 61 21 81 41 01 
02 62 22 82 42 02 62 22 82 42 02 62 22 82 42 02 
03 63 23 83 43 03 63 23 83 43 03 63 23 83 43 03 
O04 64 24 84 44 04 64 24 84 44 04 64 24 84, 44 04 
05 65 25 85 45 05 65 25 85 45 05 65 25 85 45 05 
06 66 26 86 46 06 66 . 26 86 46 06 66 26 86 46 06 
peer ody. Oancar OF eT" 97 Tat oT a ot oe ee 
os ¢8 28 88 48 08 68 28 88 48 08 68 28 9g8 48 08 
09 69 29 89 49 «209°«692«~«292¢~=« 89064900: 60906 6690628906 6890 «49 
oa 56 on. 60 10 Sat 30°. 00. SO. 10: 0 -  es 
11 4h 31 91 51 11 71 31 91 51 ll 71 31 91 51 1l 
12 72 32 92 52 1% 72 32 92 52 12 72 32 92 52 12 
ae ee 08. SS AS 78. 8 OE SOS eee 
14 74 34 94 54 14 74 34 94 B4 14 74 34 94 54 14 
15 75 35 95 55 15 75 35 Yd 55 15 75 35 95 55 15 
16 76 36 96 56 16 76 36 96 56 16 76 36 96 56 16 
if 77 37 97 57 17 77 37 97 57 17 17 37 97 57 17 
18 78 38 98 58 18 78 38 98 58 18 78 38 98 58 18 
19 79 39 99 59 19 79 39 99 59 19 79 39 99 59 19 
209 80 401200 60 20 80 401500 60 20 80 401800 60 20 
21 81 41 Ol 61 91 81 41 01 61 21 81 41 Ol 61 21 
22 82 42 02 62 22 82 42 02 62 22 82 42 02 62 22 
23 83 43 03 63 23 83 43 03 63 23 83 43 03 63 23 
24 84 44 04 64 24 84 44 04 64 24 84 44 04 64 24 
25 85 45 05 65 25 85 45 05 65 25 85 45 05 65 95 

86 46 06 66 26 86 46 06 66 26 86 46 06 66 26 


60 Kshaya(Akshaya) 26 


Malabar Months. 


Signs of Zodiac ; 
also names of 


Mesha 


(Mal. Medam) 
Vrishabha Jyeshta 
(Mal. Edavam) 


Mithuna 


Karkata 


Simha 
Kanya 
Tula 
Vrischika 


Dhanus 
Makara 
Kumbha 


Mina 


Vaisakha 
Jyeshta 
Ashada 


Sravaua 


Duration of 
Tithis 


days. 
0'98435 
1:96870 
2°95306 
3°93741 
4°92176 


590612 
689047 
7B7482 
885918 
9°84353 


Arya Siddhanta. 


a - 


no 


TABLE II. 
Surya Siddhanta. 
ad we ~ 4 
Lal n om : =| ‘2 
"3g —_ al + a at 2 @ « +) } . 
as 5 0s oad yw 8d §2284 VE8e 
pe 3 4 wig Soest ey See w Beg 
1 wt te © 
3 hs Oe 888 Bi aee Seat © po 
5 a5 BSS BVH BOgnke Bann 
das fa BEA Sands tases geae 
Bo a dq ASSES ER WES POLE 
8 gin 2s Re So ° Be 6 8 5 
| Zi Zi Q = ws 8 *-3 
Vaisakha Chittirai 30°93528 
Vaikasi 31:42028 30°93528  29-53059 1:976 
Ashada Ani 31°64472 62°35555 6569-06117 3°952 
Sravana Adi 31°47528 94:00028 8859176 5-928 
Bhadrapada Avani 31°01861 125°47555 118-12235 7°904 
Asvina Purattasi 30°44138 156°49417 147:65293 9880 
Kartika Aippasi 29°89333 186°93555 177:18353 11°856 
Margasira Kartikai 29°49027 216°82888 206°71411 13-832 
Pausha Margali 29°31777 24631916 236:24470 15-808 
Magha Tai 29°44805 275°63694 265°77529 17-784 
Phalguna Masi 29°82027 305-08499 295-30588 19-760 
Chaitra Panguni 30°35348 334:90527 324:83647 21:736 
365°25875 354:°36705 93-712 
383°89764  25°688 
Limits of Adhika months. 
Before. Before. After. Before. 
140469 Bhadrapada 884122 as os 
3°29438 Asvina 9°75201 Phalguna 9°77912 10:06880 
540851 Kartika 10°11475 Chaitra 10:06880 10°89170 
7:36320 eee eee ee 
Tithis. 
4 
‘S . a 
aA EE ° 3 
Bs se $6 
oe Ei ae 
A Z 
days. 
1 Sukla Pratipada 10:82788 141 Sukla Ekadasi 
2 Do. Dvitiya 1181223 12 Do. Dvadasi 
3 Do. Tritiya 12°79659 13 =Do. Trayodasi 
4 Do. Chathurthi 13:78094 14 Do. Chaturdasi 
5 Do. Panchami 14°76529 15 Paurnami 
6 Do.  Shashti 15:74965 1 Krishna Pratama 
7 Do. Saptami 16:73400 2 Do. Dvitiya 
8 Do. Ashtami 17°71835 3 Do. ‘Tritiya 
9 Do. Navami 18:70270 4 Do. Chathurthi 
10 Do. Dasami 19-68706 5 Do. Panchami 


co E 5 eR 
n S : a . Oo +m @ os 
a na a a “og ae 
_ 842 489 §3083 
838 veo 8b as 
s4n og8” Rage 
Z Z AA23 
z 
1 275546 30°92500000 
2 55°1092 31-40111111 30°925000 
3 82°6638 31°60722222 62-3261111 
4 1102184 31°46777777 93-9333333 
& 137:7730 31-:03472222 125°4011111 © 
6 165°3276 3045666666  156°4358333 
T 192°8822 29-90333333 186-8925000 
8 220°4368 2950861111 216-7958333 
9 247°9914 29-35055555 246-3044444 
10 2755460 29°45666666 275-6550000 
11 303:1006 29:°80833333 305°1116666 
12 330°6552 30°33876157 334-9200000 
13 358-2098 365° 2586805 
Limits of Kshaya months. 
After. Before. 
Margasira 10°07446 10°11475 
Pausha 9°86164 10°07447 
Magha 9°77910 9°86164 
a 
° — 
Ba oil 
O-r mM. 
reer ® 3 
Ps as 
3 hos 
A Z 
days. 
20°67141 6 Krishna Shashti 
21-65576 1 Do. Saptami 
22-64012 8 Do. Ashtami 
23°62447 BS ] Do. Navarni 
24:60882 10 Do. Dasami 
25°59318 4i Do. Ekadasi 
26'57753 12 Do. Dvadasi 
27°56188 13 Do. = ‘lravodasi 
28°54623 14 Do. Chaturdasi : 
29°53059 16 Amavasya 


TABLE Iil. 
Nakshatras, Yogas 
a a ee a 9i/* a7ieteneoat = 7 f: cn a et 
ns “~~ Pe: +4 mM ol ea 
Bee se CPP ae afd dag a 23 
Sat Bas 6, Ros Sah Gag ~ Ms 8 n @ 384 
ge4 Saa°2 gee eae 823 anges 2 ga be 
us) aSs2d 3 ag b a4 a A go Sao 
ke ones iOS Bgl 5 a ca 4ga a Sip 
Oey C5SS saz ob Rend Pe was A Of 
days. days days days days, 
4 Asvini 101191 Asvin 101191 469 4 1:09372 4 Vishkamba. 0-9414 
2 Bharani 2:02383 Yama 151787) 15 Q 218745 2 Priti Ss 1.88298 
3 Krittika 303574 Agni 252978 25 3 328118 — 3 Ayushmat.,, 2-82447 
(Tam. Kiruttigai) a  4°37490 4 Saubhagya. 3:76596 
4 Rohini 404765 Prajapati 4°04765 40 5 546863 5 Sobhana . 4°70745 
5 Mrigasira 505957 Soma 505956 = 5-0 
(Tam. Mirugasiram) 8 656235 6 Atiganda . 5° 64894 
6 Ardhra 607148 Rudra 5°56552 55 7 7°65608 7 Sukarmaa ... 6°59043 
(Tam. Arudra or Tiru- 8 8741980 8 _ Dhriti 753192 
vadirai) 9 984353 9 Sula 847341 
7 Punarvasu 708340 Aditi 708339 7-9) 40 1093725 10 Ganda 9:41489 
8 Pushya 809531 Brihaspati 8:09531 8:0 
(Tam. Pusam) 414 1203098 14 Vriddhi 10°35638 
9 AslesLa 9°10722 Sarpah 860126 = 85 42 1312470 12 Dhruva... 11:29787 
(Tam, Ayilyam) 13 1421843 13 Vyaghata ... 12:23936 
10 Magha 1011914 Pitarah 961318 95 14 1531216 14 Harshana .,, 13:18085 
' (Tam, Magham) r 15 1640588 15 Vajra 14°12234 
14 Purva Phalguni 11:13105 Bhaga 10°62510 10:5 
(Tam. Puram) 16 1749961 16 Siddhi ... 15-06383 
42 Uttara Phalguni 12:14297. Aryaman 12:14297 12-9 47 1859333 17 Vyatipata ... 16°00532 
(Tam. Uttiram) 18 1968706 18 Variyas 16°94681 
13 Hasta 13°15488 Savitri 13°15488 43-9 19 20°78078 19 Parigha 17°88830 
(Tam. Hastam) 20 21°87451 20 Siva 18:82979 
14 Chittra 1416679 ‘Tvashtri 14°16679 14-0 
(Tam. Chittirai) p 21 2296823 24 Siddha 19-77128 
15 Svati 15:17871 Vayu 14°67275 = 14:5 92 2406196 22 Sadhya 20°71277 
16 Visakha 16:19062  Indragni 1619062 = 16-0 23 25'15569 23 Subha 2165426 
(Tam. Visakam) 24 2624941 24 Sukla 22°59575 
17 Anuradha 1720273 Mitra 17:20253 17-0 25 27°34314 25 Brahman 2353724 
(Tam. Anushain) 
18 Jyeshta 18°21445 Indra 17:70849 = 17-5 26 2843686 26 Indra 2447873 
(Tam. Kettai) 27 2953059 27 = Vaidhriti 25°42022 
19 Mula 19°22636 = Nirriti 18:72040 18-5 
(Tam. Mulam) 
20 Purva Ashada 20°23828  Apah 19°73232 195 
“ (Tam. Puradam) 
214 Uttara Ashada 21:25019 Visvadeva 21°26019 21:0 
(Lam, Uttiradam) Brahma 21-3217 
(Abhijit) 
22 Sravana 22:26210 Vishnu 22°26210 22-3217 
(Tam. Tiruvonam) 
23 Sravishta or Danishta- 23°27402 Vasava 23:27401 = 23-3217 
(Tam. Avittam) 
24 Satabhisaj or Sataraka 2428593 Varuna 23°77997 23-8217 
(Tam. Sadayam) 
25 Purva Bhadrapada 25°29785 <AjaEkapad 2479188 24-8217 
(Tam, Purattadi) | 
26 Uttara Bhadrapada 2630976 Ahi Budhnya 2630975 = 263217 
(Tam. Uttirattadi) 
27 Revati 27°32167 Pushap 27°32167 27:3217 
Karanas, 
Kimstughna ... 1, 
Bava se \y 23, 30, 37, 44, 51, | 58==Sakuni, 
Balava ... 3, 10, 17, 24, 31, 38, 45, 52, | 59=Naga, 
Kaulava 4, 11, 18, 25, 32, 39, 46, 53, | 60=Chatushpada, 
Taitila 6, 12, 19, 26, 33, 40, 47, 54, 
Gara ... 6, 13, 20, 27, 34, 41, 48, 55, 
Banija ua 714, 21, 98, 3, 42,49, 56, 
Vishti ., ... 8, 15, 22, 29, 36, 43, 50, 57, 


(or Bhadra.) 


TABLE Iv. 


Perpetual Almanac for European Calendar. 


B.C, eee 8001 
2301 
1601 


201 


A.D. ce 500 
Old Style 1200 


A.D. vk 1600 


New Style 2000 


1 


Ordinary years. Aug. 


Leap years _... Feb. 


2300 


Centuries. 
3 4 
3201 
2501 2601 
1801 1901 
1101 1201 
401 501 
300 200 
1000 900 
1700 1600 
1800 
2200 
Odd Years. 
3 4 
3 7s 
8 9° 
14 15 
20 
25 26 
31 oF 
36 37 
42 43 
~ 48 
53 54 
59 ro 
64 65 
70 71 
76 
81 82 
87 = 
92 93 
98 99 
Months. 
3 4 
Jun Sep. 
Dec. 


1500 


G6 TorO Week-day begin- 


1700 
2100 


ning from Sun- 


2901 day which is 1. 


2201 
1501 
801 
101 


600 
1300 


7 or O Week-day begin- 
6 ning from Sun- 
... day which is 1. 


17 
23 


28 
34 
45 
51 


56 
62 


7 or O Week-day begin- 
May. ning from Sun- 


day which is 1. 


TABLE V. 
Multip. Table for 1/1:0808. | Multip. Table for 1/1:1616. 
Mean time corresponding = Mean time corresponding Sun’s Longitude for 
to Nakshatra-space. to Yoga-space. Nakshatras and Yogas. 


0:92520 -34 31457 ‘67 °61988 | 
1:85040 ‘35 °32382 -68 -62913 . 
2:77560 ‘36 °33307 ‘69 °63839 | 
3°70080 ‘37 -34232 -70 -64764 | 
4°62599 °38 °35157 °714 °65689 | 


0°86081 ‘34 °29267 ‘67 ‘57674 | ‘O14 “0008085 ‘84 °0274885 °67 -0541684 
1:72162 °35 °30128 -68 58535 | ‘0016170 °*35 °0282970 ‘68 °0549769 
2°58243 -36 °30989 -69 °59396 | -O3 0024254 °-36 °0291054 ‘69 °0557854 
344324 -3'7 °31850 -7TO °60257 | O04 :0032339 °37 -0299139 °'7O0 -0565939 
4°30405 ‘38 °32711 °71 °61117 | ‘O05 ‘0040424 -38 0307224 -714 -0574024 


) 
i) 


555119 -39 -36083 -72 °66614 
647639 ‘40 37008 °7T3 °67539 


516486 °39 °33572 *T2 -61978 | ‘O06 °0048509 ‘39 °0315309 °72 °0582108 
6°02567 ‘40 °34432 -73 -62839 | -O7 ‘0056594 -40 °0323394 -73 °0590193 
740159 -41 +37933 ‘"T& -68465 | 688648 -4@4 °35293.'74 -63700 | ‘08 °0064679 °414 °0331478 -74 °0598278 
832679 ‘42 -38858 °75 °69390 7°74729 -@2 °36154 *75 -64561 | -O9 °0072764 ‘42 0339563 -75 -0606363 
10 927199 ‘43 °39783 -76 -70315 10 860810 -48 °37015 -:76 -65421 | -10 °0080848 *438 :0347648 -76 °0614448 


OnIA2 TAwWyr- 
OHADQ TAWNHeR 


| ‘ 
44 10:17719 ‘44 -40709- “TT "71240 14 9=9:46891 +44 °37876 “TT :66282 | 11 °0088933 -44 -0355733 +77 -0622533 
42 11:10239 ‘45 -41634 -78 ‘72165 12 10°32972 -@5 °38736 °78 °67143  -12 ‘0097018 ‘45 -0363818 -78 °C630617 
43 12:02759 -46 -42559 -79 °73091 43 11:19053 -46 °39597 -7T9 -68004 | 13 -0105103 -46 -0371903 -79 :0638702 
14 12:95279 ‘47 °43484 -80 °74016 14 12:05134 ‘47 -40458 -8O -68866 | -14 °0113188 -4@7 :0379987 -80 ‘0646787 
15 13:87799 -48 -44409 ‘81 °74941 15 12°91215 -48 °41319 °81 -69725 | -415 :0121273 -48 :0388072 -81 -0654872 


16 14:80318 ‘49 45335 -82 °75866 16 13'77295 -49 -42180 *82 -70586| -46 ‘0129357 -49 -0396157 -82 -0662957 
47 15°72838 -50 46260 ‘83 -76791 17 1463376 -50 -43040 °83 -71448| -47 -0137442 -50 -0404242 -83 -0671042 
48 1665358 -51 “47185 ‘84 +7717 18 15-49457 -54 -43901 *84 -72309 | +48 0145527 54 -0412327 -B4 -0679127 
49 17°57878 -52 -48110 ‘85 ‘78642 19 16°35538 -52 °44762 °85 -73169 | -19 °0153612 -52 -0420412 -85 -0687211 
20 1850398 -53 49035 ‘86 -79567 20 17:21619 -53 °45623 °86 -74030| -20 -0161697 °53 ‘0428496 -86 -0695296 


ere 
ie *) 


21 19:42918 -54 -49961 -87 -80492 21 18:07700 -54 :46484 °*87 -74890 | -214 ‘0169782 -54 :0436581 -87 °0703381 
22 20°35438 -55 °50886 ‘88 °81417 22 18°93781 -55 °47344 °88 +75751 | -22 0177867 -55 0444666 -88 -0714066 
23 21°27958 -56 °51811 -89 °82343. 23 19°79862 -56 °48205 °*89 -76612 | -23 ‘0185951 °56 °0452751 -89 -0719551 
24 22-20478 °57 52736 ‘90 °83268 24 20°65943 -57 -49066 *90 -77474 | -24 -0194036 -57 °0460836 -90 -0727636 
25 2312998 °58 53661 °91 ‘84193 25 21°52024 +58 “49927 °94 -78345 | -25 -0202121 -58 0468921 -914 -0735720 


26 24:05518 ‘59 °54587 ‘92 -85118 26 22°38105 -59 50788 *92 -79193 | -96 :0210206 -59 ‘0477005 -92 '0743805 
27 24:98037 ‘60 °55512 -93 ‘860143 27 23°24186 -60 °51649 ‘93 -80055 | ‘27 -0218291 -6O -0485090 -98 °0751890 
28 25:90557 ‘61 °56437 ‘94 °86969 28 24:10267 -61 °52509 -94 -80916 | -28 -0226376 -61 °0493175 -Q94 -0759975 
29 26°83077 ‘62 °57362 ‘95 -87894 29 24:96348 -62 °53370 °*95 -81777 


no 
© 


"0234460 -62 °0501260 -95 ‘0768060 


‘30 27756 ‘63 °58287 ‘96 °88819 -380 °25823 -68 54231 °96 -82638! -8O 0242545 +63 :0509345 -96 -0776145 
‘31 ‘28681 ‘64 ‘59213 ‘97 °89744 ‘31 °26685 ‘64 55092 *97 °83498 | -314 °0250630 -64 0517429 -97 -0784229 
‘32 29606 -65 ‘60138 ‘98 -90669 °32 °27546 -65 55953 °98 -84359] -8Q -0258715 -65 °0525515 -gg -0792314 
‘33 ‘30531 ‘66 °61063 -99 °91595 °33 °28407 ‘66 °56830 *99 -85220!| -33 -0266800 ‘66 0533599 -gg -0800399 


Multiplication Tables for Jupiter’s Samyvatsaras. 


E ag 3 5) 2 a2. EI ae) -y @e| 4 of 
a3 Sidiwe ) She as <iSEolasy. Bbw edn Shelad Bee 
g - ‘) ; m2 Cnm | HR gy b acy i . ®o, t as 

Sau ent hieet: acd) fag ~ Sesleak 32% | sae” “aiurees = oe. 
Em & SS oh oe & HSS aS Reo | Bae BOs | BDO 223) Bes 2 94 
gs  * oD | or © im 2 Sige & S57 | eT 9 8.3 | aan “eo Sa 2 ae 5+ 9 
Ama shy, ASB qa, ° Hs aul 38 s§a2 S56 aan sea 55,2 
© = 5 6 o sme cde 08 o 5S | 2 mS hy 4 = 2S o = he 
a) La] Pm PH | ry ; 2 “"T wr mo 
10117. 1 -00277 | 18-2106 18 *04986 35-4095 35 °09694' 52-6084 52 “14403 9°8073 69 “19112 27-0062 gE -23820 
2°0234 2 00554 | 19-2223 19 °05263 364212 36 “09971 53-6201 53 -14680 10°8190 70 °19389 28-0179 87 -24097 
3:0351 3 *00831 20-2340 20 °05540 37°4329 37 °10248 54-6318 54 +14957 11°8307 714 °19666 | 29-0296 88 -24374 
$0468 4 ‘01108 | 21-2457 24 05817 384446 38 °10525 | 55-6435 55 °15234 12°8424 7Q °19943 30-0413 Bg -24651 
50585 «= & 01385 22-2574 22 *06093 39-4563 39 °10802 56-6552 56 15520 13-8541 73 20220 31-0530 9O -24928 
6:0702 6 °01662 23-2691 23 °06371 40-4680 40 ‘11079 57-6669 57 15788 148658 74 ‘20497 | 32-0647 91 25205 
70819 7 °01939 | 24-2808 24 °06647 41:°4797 41 °11356 58-6786 58 -16065 15-8775 75 °20774 33-0764 9B -25482 
80936 8 °02216 | 25-2925 25 °06924 | 42-4914 42 11633 59-6903 59 °16342 16-8892 76 °21051 34-0881 93 -25759 
91053 9 °02493 | 26-3042 26 ‘07201 | 43:5031 43 °11910 0-7020 6O ‘16619 17-9009 77 °2FB28 | 35-0998 94 -26036 


10°1170 10 ‘02770 | 27-3159 @7 ‘07478 | 44:5148 44 ‘12187! 1°71287 61 °16896 18-9126 78 °21605! 361115 96 -26313 
11°1287 114 :03047 28-3276 28 ‘O7755 | 45-5265 45 ‘12464 27254 62 -17173 | 19-9243 79 °218381 37-1232 96 -26590 


12'1404 12 ‘03324. 29°3393 29 ‘08032 465382 46 “12741 


7371 63 °17450  20°9360 80 °22158 338:1349 OT -26867 
13°1521 13 °03601 30°3510 30 ‘08809 475499 4@7 ‘18018 4°7488 64 “17727 | 21-9477 81 °22435 39-1466 98 -27144 
14°1638 14 ‘03878 31°3627 31 ‘08586 485616 48 ‘13295 5°7605 65 °18004 22-9594 82 -22712 40°1583 99 -27421 
15'1765 15 °04155 32°3744 3Q ‘08863 49°5733 49 °13572 67722 66 18281 23-9711 B83 -22989 
16'1872 16 ‘04432 33°3861 33 °09140/ 505850 50 °13849) 77889 67 °18558 | 24°9828 BA -23266 

3543 


17:1989 17 -04709 34°3978 34 ‘09417 51°5967 51 14126) 87956 6B “18835 25-9945 BH -23: 


TABLE VI. 
Surya Siddhanta Constants for 
Centuries. 
Oommence- Bs ey 
ras r' ment =o he o S di 
< 2 of ns a eee : 2 
a my Solar Year. > @ Ba a fa b 
$ ‘a 4a A'S a A'S $ Ss 
bs | Month Frac- ” Q 5 MQ a ea 
and tionof +484 OO 
Date. day, a we 
1 B.C. 3101 13M ‘98310 999810 19-73835 1 BC. 3101 
100 A.D. 3201 14M ‘85875 13°45974 1:21454 100A.D. $201 
200 3301 15M) :73440 -16°92138 17-24582 200 3301 
300 3401 16M ‘61004 20°38302 5§-72151 300 3401 
400 3501 17M) ‘48569 23°84466 2175228 400 3501 
500 3601 18M ‘36134 27°30630 1022845 500 3601 
600 3701 19M °23698 1:23735 26-25922 600 3701 
700 3801 20M ‘11264 4°69899 14-73539 700 3801 
800 3901 20M ‘98828 816063 3:21156 800 3901 
900 4001 21M ‘86393 11°62227 19-24233 900 4001 
1000 4101 22M ‘73958 15°08391 7-71850 1000 4101 
1100 4201 23M °*61523 18:54556 23-74927 1100 4201 
1200 4301 24M ‘49088 22:00720 12-22544 1200 4301 
1300 4401 25M ‘36652 25°46884 0-70161 1300 4401 
1400 4501 26M ‘24217 28°93048 16-73238 1400 4501 
15600 4601 27M ‘11782 2°86153 5-20855 1500 4601 
1600 4701 27M ‘99347 6:32317 21:35937 1600 4701 
1700 4801 28M ‘86912 978481 9-83810 1700 4801 
1800 4901 lOAp *74477 13°24645 25-87144 1800 4901 
1900 5001 12Ap ‘62041 16°70809 14:-35017 1900 5001 


Arya Siddhanta Constants for 


Comm 


Centuries. 


ence- 


ment 
of 
Solar Year. 


Month 
and 
Date. ¢ 


14M 
14M 
15M 
16M 


17M 
18M 
19M 
20M 


20M 
21M 
22M 
23M 


24M 
25M 
26M 
27M 


27M 
28M 
1OAp ° 
12Ap 


Frac- 


tion of 


day. 


020832 
‘888887 
*756943 
"624998 


493054 
‘361109 
*229165 
*097220 


*965276 
*833331 
*701387 
"569442 


"437498 
305553 
°173609 
041664 


‘909720 
‘T77775 


645831 


513886 


‘y ~ - - 
First néw moon 
in Solar Year. 


9°97497 
13°43662 
1689826 
2035990 


23°82154 
27°28318 
1:22789 
4°70320 


8°17851 
11°65383 
15°12914 
18°60446 


22°07977 
25°55508 
29°03039 

2°97511 


645043 
9°925 74 
1340105 
16°87636 


commencement 
of Solar Year. 


(’s anomaly at 


1244500 
091097 
16°93155 
5°39752 


21:41810 

9° 88407 
25° 95007 
14°46145 


2°97285 
19°03883 
755022 
23°61622 


12°12760 
0°63900 
16°70498 
5° 21637 


2128237 

979375 
25°85975 
14°37114 


Subsidiary Table VI (a) Difference between Moon’s and Sun's Longitude in 
days (360°=29:5305880 days). 


os ra rey 
Ss Heacti = & Wracti i 
~ mn 2 raction n Traction ") 
8 Day g E of 3 Ee of g 5, 
& as day. ae day. ag 
& 5 a Ss 
4 ‘0820294 4 ‘0013671 28 ‘0314447 45 
2 :1640588 2 °0027343 Q4 ‘0328118 46 
3 -2460882 8 0041015 25 :0341789 47 
a -B281176 4 :0054687 926 :0355461 48 
& -4101471 & ‘0068358 27 +0369132 a9 
6 4921765 6 -0082030 928 ‘0382804 650 
%  +5742059 7 ‘0095700 29 ‘0396475 651 
8 ‘6562353 8 ‘0109373 30 ‘0410147 §2 
9 -7382647 9 °0123044 31 ‘0423819 63 
10 *8202941 10 ‘0136716 392 ‘0437490 54 
20 1:6405882 114 °0150387 33 ‘0451162 655 
30 2°4608823 12 ‘0164059 34 ‘0464833 56 
ZO 3-2811764 8 ‘0177730 35 ‘0478505 57 
50 4:1014705 4 -0191402 36 ‘0492176 68 
60 49217647 15 ‘0205073 37 0505848 £59 
10 5:7420588 16 ‘0218745 38 ‘0519520 
80 6°5623529 17 °0232417 39 -0533191 
90 7:3826470 18 ‘0246088 40 ‘0546863 
100 8:2029411 19 ‘0259760 41 ‘0560534 
200 16:4058822 20 ‘0273431 42 -0574206 
300 24:6088233 21 0287103 43 0587877 
360 295305880 22 ‘0300775 44 0601549 


Fraction 
of 
day. 


0615220 
‘0628892 
‘0642564 
0656235 


‘0669907 
0683578 
0697250 
‘0710921 


0724593 
0738265 
0751936 
‘0765608 


‘0779279 
‘0792951 
‘0806622 


Seconds of 
degree 


COAG RON - 


Fraction 


of 
day. 


*0000228 
“0000456 
0000683 
0000911 


*0001139 
‘0001367 
‘0001595 
‘0001823 


0002051 
‘0002278 
*0002506 
"0002734 


*0002962 
‘0003190 
‘0003418 
*0003646 
‘0003874 


‘0004101 
*0004329 
*0004557 
‘0004785 
0005013 


os ‘S 
2 8 sds Some 2 $ 
22 ee 
So day. 3c 
Q a 
23 ‘0005241 45 
24 -0005469 46 
25 ‘0005696 47 
26 ‘0005924 48 
27 ‘0006152 49 
28 -0006380 50 
29 ‘0006608 51 
30 -0006836 52 
31 ‘0007064 53 
32 ‘0007291 54 
33 °0007519 55 
34 ‘0007747 56 
35 ‘0007975 657 
36 ‘0001203 58 
37 ‘0008434 59 
38 ‘0008659 60 
39 ‘0008886 

40 :0009114 

41 -0009342 

42 -0009570 

43 0009798 

44 -0010026 


Fraction 
of 
day. 


0010254 
‘0010481 
-0010707 
‘0010937 


*0011165 
‘0011393 
‘0011621 
‘0011849 


"0012076 


*0012304 
‘0012532 
‘0012760 


‘0012988 
‘0013216 
*0013444 
0013671 


OO 10 1h Wt 


Fraction of 
day, marking 


© commencement 


of Solar Year. 


1:02145 
*28020 
"53896 
*79772 

1:05647 
*31523 
57399 


Days. 


0765405 
*1530811 
*2296217 
*3061622 
*3827028 
4592433 
6357839 
*6123244 


*6888650 

*7654055 
1°5308111 
2°2962166 
3°0616222 
3°8270277 
4°5924333 


53578388 
61232444 
68886499 
7°6540555 


15°3081110 
22°9621665 
27°5545999 


TABLE YI. 


Surya Siddhanta—Odd years. 

. pb, OO AE ; pm Wy bod 4 F 
Bal aS SPs g Bek ‘aa CHES BAY 
ee a ah aié¥ om 87 o gop in oe. 2 6 

a Cn SeSn em oe. Cac. ia 
ae Ans Saks 2S a Bs S85 a ‘*o @ & 
| ® 3'9 Sho wag "S's Sasho © SS 
me Ars Chae, BoE a A 4M £522 & E'S 

ma ws 86% DA wx Bid 6% 

1863889 704896 38 -°83274 29:07418 19°86899 75 1:40673 9°97888 

774719 1409791 39 1:09150 1818247 2691795 76 ‘66549 28°61776 
26°38607 21:14687 40 = :35026 729077 641231 77 ‘92424 17°72606 
15°49437 064123 41 -60901 25°92966 1346127 78 1:18300 6° 83436 
4: 60267 769019 42 -°86777 15°03796 20°51022 79 1:44176 25°47325 
23°24156 1473915 43 1°12652 414626 0°00458 80 ‘70051 1458155 
12°34986 21:78810 44 :38528 22-78515 705354 81 95927 3°68985 
145815 1:28246 45 64404 11:89344 14:10250 82 1:21802 22°32873 
20:09704 833142 46 90279 100174 2115146 83 1:47678 11°43703 
9°20534 15°38038 47 116155 1964063 064581 S84 °+73554 0:54533 
27°84423 . 22:42933 48 :42031 8°74893 769477 85 :99430 19°18422 
16° 95253 1:92369 49 ‘67906 27:38782 14:°74373 86 1:25305 8°29252 
6:06082 897265 50 -93782 1649611 21:79269 87 1°51181 26-93140 
2469971 16°02161 51 1:19658 5°60441 1:28704 88 ‘77056 1603970 
13°80801 23°07057 52 +45533 2424330 8°33600 89 1:02932 5°14800 
2°91631 256492 53 °71409 13°35160 15°38496 90 1:28808 23-78689 
21:'55520 =9'61388 54 ‘97284 2-45990 22°:43392 91 1:54683 12°89519 
10°66250 1666284 55 1:23160 21-09878 1:92828 92 -:80559 2-00349 
29°30238 23°71180 56 -49036 10-20708 8°97723 93 1:06434 20°64237 
1841068 320615 57 ‘74911 2884597 16:02619 94 1:32310 9° 75067 
751898 10°25511 58 1:00787 17:95420 23°07515 95 1:58186 2838956 
26:15787 17:°30407 59 1:26663 706257 256951 96 -84061 17°49786 
15°26616 24°35303 60 ‘52538 25°70146 961846 97 1:09937  6:°60616 
4°37446 3°84739 61 ‘78414 14:80976 1666742 98 1:35813 25-24504 
23°01335 10°89634 62 1:04290 3°91805  23-71638 99 1:61688 14°35334 
12°12165 17:94530 63 1:30165 22-55694 3°21074 100 87565 3°46164 
1°22995 24°99426 64 56041 11:66524 10:25970 200 -75130 692328 
19°86884 448862 65 ‘81917 0:°77354 17:30865 300 -62694 10°38492 
8°97713 1153757 66 1:07792 19°41242 24:35761 @ZOO ‘50259 13-84657 
27°61602 1858653 67 1:33668 852073 3°85197 500 °37824 17:30821 
16°72432 25°63549 68 °59543 27:15961 10:90093 600 -25389 20-°76985 
583262 512985 69 -°85419 1626791 17:94988 700 -12954 24-23149 
2447151 12:17881 7O 1:11295 5°37621 24:99884 800 -:00519 27°69312 
1357981 19:22776 ‘74 1:37170 24:01509 449320 900 -88084 1:62418 
2°68810 2627672 T2 °63046 13-12339 11:542161000 -75648 5°08582 
21°32699 577108 73 -88922 2°23169 18591122000 ‘51297 10-17164 
10°43529 12°82004 74 1:14797 20°87058 25:640073000 -:26945 15°25746 

SUBSIDIARY TABLE VII (a) 
Moon's Anomaly in days (860° = 27:'5545999 days). 

zr) aan ae) Seana © he oe 5 .- x S 
2% Fraction 4 8 Fraction » g raction 4 8 Fraction 2 Fraction ) 
26 oo 26 of 2% of 96 of 3h of SE 
Ee day. ag day. ag day. So day. $28 day. of 
= a = PR D & 

1 °0012757 23 0293405 45 -:0574054 1 0000215 23 0004890 a5 

2 ‘0025513 24 -°0306162 46 ‘0586811 2 0000425 24 0005103 46 

3 °0038270 25 0318919 47 0599568 3 ‘0000638 25 -0005315 a7 

4 0051027 26 0331676 48 0612324 4 0000850 26 0005528 a8 

5 °0063784 27 :0344432 49 :0625081 § ‘0001063 27 -0005740 4g 

6 ‘0076540 28 0357189 50 ‘0637838 6 °0001276 28 -0005953 50 

7 ‘0089297 29 0369916 51 0650595 7 0001488 29 -0006166 54 

8 0102054 30 0382703 52 -0663351 8 -0001701 30 0006378 52 

9 0114811 31 -0395459 53 -0676108 9 ‘0001913 31 000659 563 
10 0127568 32 -0408216 54 0688865 10 0002126 32 -000680a 54 
141 0140324 33 -0420973 55 -0701622 11 -0002339 33 -0007016 65 
12 0153081 34 0433730 56 -0714878 12 0002551 34 0007229 56 
13 °0165838 35 ‘0446486 57 ‘0727135 18 0002764 35 ‘0007441 57 
14 ‘0178595 36 ‘0459243 58 -0739892 14 -0002977 36 0007654 58 
15 0191351 37 0472000 59 -0752649 16 ‘0003189 37 ‘0007867 59 
16 ‘0204108 38 -0484757 6O -0765405 16 0003402 38 0008079 60 
17 0216865 39 0497514 17 :0003614 39 0008292 
18 ‘0229622 40 -0510270 18 0003827 40 -0008504 
19 *0242378 44 -0523027 19 -0004040 41 -0008717 
20 ‘0255135 42 -0535784 20 004252 42 -0008930 
21 0267892 43 -0548541 21 0004465 43 -0009142 
22 0280649 44 0561297 22 0004677 44 -0009355 


(’s anomaly 
for beginning 
of Solar Year 


513443 
12°18339 
19°23235 
26°28130 

577566 
1282462 
19° 87358 
26°92253 

6°41689 
13°46585 


20°51481 
0:00917 
705812 
1410708 
21°15604 
0°65040 
769935 
14°74831 
21:79727 
1:29163 


8:34059 
15°38954 
2243850 

1:93286 

898182 
16:03078 

450696 
20°53775 

9°01393 
25°04471 
13°52089 

1:99708 
18°02786 

650404 
22°53482 
1751504 
12°49527 


Fraction 
of 
day. 


‘0009568 
‘0009780 
0009993 
‘0010205 
*0010418 
°0010631 
‘0010843 
"0011056 


‘0011268 
‘0011481 
‘0011694 
0011906 
‘0012119 
3012331 
‘0012544 
‘0012757 


Arya Siddhanta—Odd years. 


TABLE VII—contd, 


( ’s anomaly 


for beginning 
of Solar Year. 


19°88238 
26° 93169 

642640 
13°47571 
20°5 2502 


0:01973 
706904 
14:11835 
21:16766 
066237 


771168 
14:76099 
21:81030 

1:30500 

8°35432 


15:40363 
22°45294 
1:94764 
8°99695 
16°04627 


23°09558 
2°59028 
9°63959 
1668890 
23° 73822 


3-23292 
10:28223 
17-33154 
2438086 

387556 


1092488 
17:97419 
25702350 

4°51820 


900 


11:56751 1000 
18-61682 2000 
25:66613 3000 


Fraction of 
day, marking 
commencement 
of Solar Year. 


140104 
‘65972 
‘91840 

1:17708 

1°43576 


"69444 
‘95312 
1:21180 
1°47048 
*72917 


‘98785 
124653 
150521 

*76389 
1:02257 


1:28125 
153993 

‘79861 
1:05729 
1°31597 


1:57465 

*83333 
1:09201 
1°35069 
1: 60937 


*86805 
‘73611 
‘60417 
*47222 
*34028 


‘20833 
‘07639 
"94444 
"81250 
*68055 
“36111 
‘04166 


moon in 


First new 
Solar Year. 


998913 
28°62815 
17:°73659 

6° 84502 
25°48405 


14°59249 
3°70092 
22°33994 
11°44838 
0°55681 


19°195 84 
8°30428 
26°94329 
16°05173 
5°16017 


23°79919 
2°90763 
2°01607 
20° 65508 
9°76352 


28°40254 
17-51098 

6°61942 
25°25844 
14°36687 


3°47531 
6° 95062 
10°42593 
13°90124 
17°37655 


20°85186 
24°32717 
27°80248 
1°74720 
5°22251 
10°44502 
15°66753 


365°258756484 days). 


bo BK & OO & bo 
SHES piu gad Sa2g ¢ 4 
avon 885 Bap aden 8.83 
SSam 2 gh Con ky Sag% ,ar 
Sao aOhk a fs Sao8 nO be 
@.89 HES ane a es 8S 
a oS gM mA AP fe ey mm 
mS 8% wS Mid 8S 
1 ‘25868 1863903 704931 38 ‘82986 29:07937 
2 *h1736 774745 =14:09862 39 1:08854 1818780 
3 ‘77604 2638648 21:14793 40 *34722 729624 
4 ‘03472 =15°49492 0:64264 41 ‘60590 25°93526 
5 *29340 4° 60335 769195 42 ‘86458 15:04370 
6 ‘H5208 23:24938 14:-74126 43 =s:11'12326 4°15214 
7 *81076 12:35082 21:79057 44 ‘38194 22-79116 
8 ‘06944 145924 1:28528 45 °64062 11:89959 
9 °32812 20:09827 833459 46 .89930 1:00803 
10 ‘58680 9:20671 15:38390 47 1:15799 19-64705 
11 ‘84549 27:84573 22:43321 48 *41667 875549 
12 ‘10417 = 16°95417 1:92792 49 °67535 =27°39452 
13 *36285 6°06260 8°97723 50 ‘93403 16:50294 
14 ‘62153 =24:70162 16:02654 61. 1-19271 561138 
15 ‘88021 13°81006 23:07585 52 "45139 24-25041 
16 *13889 2°91850 2°5 7056 53 ‘71007 13°35884 
a7 °39757 21:55752 9:-61987 54 "96875 2°46728 
18 °65625 10°66596 16°66918 56 = 1:22743 + 21-10630 
19 91493 29°30498 23:°71849 56 ‘48611 10°21474 
20 ‘17361 = 18°41341 3°21320 57 ‘74479 28°85376 
21 *43299 752185 10°:26251 58 100347 17:96219 
22 ‘69097 26:16088 17-31182 59 = 1:26215 7°07063 
23 ‘94965 15:26930 24:36113 60 °52083 25:70966 
24 *20833 437774 3° 85584 61 °77951 =14°81810 
25 "46701 23-:01677 10°90515 62 = 1:03819 3° 92653 
26 °72569 12:12520 17:95446 6S 1:29687 22°56555 
27 °98437 1:23364 25:00377 64 "55555 = 11°67399 
28 *243U05 19:87267 449848 65 ‘81423 0:78243 
29 *50174 898109 11:54779 66 1:07292 19:-42144 
30 ‘76042 = 27:62012 18°59710 67 ~=:1-33160 8°52989 
31 1:01910 16°72856 25-64641 68 °569028 27:16891 
32 *27778 583699 514112 69 ‘84896 16°27734 
33 ‘53646 24-47602 12:19043 70 8 1:10764 5'°38578 
34 ‘79514 13°58446 19:23974 71 1:36632 24:02480 
35 1:05382 2:69288  26:28905 12 ‘62500 = 13-°13323 
36 ‘31250 = 21°33191 5: 78376 13 *S8368 2-24167 
37 57118 10-44035 1283307 74114236 2088070 
SUBSIDIARY TABLE VII (b) 
Sun's Longitude in days (360° = 
GH cee 
ui ¢ a ae 
2 ey © © Fraction $5 Fraction 
Ep Days. be Days 22 of day. 5 8 of day. 
© ia . qo 
= = 
1 1:0146076 @O 40°5843064 1 -:0169101 18 -2198316 
2 2°0292153 50 50°7303830 92 ‘0338202 14 -2367418 
3 3°0438230 #0 60°8764596 83 -0507304 15 :+2536519 
4 4°0584306 <{O 71:°0225362 QQ :0676405 16 +2705620 
5 5:°0730383 80 81:1686128 § 0845506 17 ‘2874722 
6 6°0876460 9O 91°3146894 6 °1014608 18 °3043823 
7 7°1022536 100 101:4607660 7 -1183709 19) “3212924 
8 81168613 200 2029215320 8 +1352810 20 -3382025 
9 %1314689 3O0O 304°3822980 Q *15"1911 24 °3551127 
10 10°1460766 360 365°2587565 10 °1691013 22 -3720228 
20 20°2921532 11 ‘1860114 28  °3889329 
30 30°4382298 12 °2029215 24 = -1058430 


O- + S ‘S 

2 2 ee 

3 f Fraction 83 Fraction $ 3 

g 2 of day. ER of day. E 2 

= a I 
25 °4227532 37 6256747 49 
26 °4396633 38 -6425848 50 
27 4565734 39 -6594949 51 
28 ‘4734835 40 -6764051 52 
29 -4903937 41 -6933152 53 
30 5073038 42 °7102253 54 
31 °5242139 @3 -7271355 55 
32 “5411241 44 -7440456 56 
33 5580342 45 -7600557 57 
34 5749443 46 “TTT8658 58 
35 °5918544 47 “7947760 59 
36 ‘6087646 48 8116861 60 


( ’s anomaly 
for beginning 
of Solar Year. 


5 16084 
12°21015 
19°25946 
26°30877 

5 80348 


12°85279 
19°90210 
26°95141 

6°44612 
13°49543 


20°54474 
003945 
708876 
1413807 
21-18738 


068209 
7°73140 
14:78071 
21°83002 
1:32474 


8°37405 
15°42336 
22°47267 
1°96738 
9°01668 


16°06600 
4°57738 
20°64332 
9°15466 
25°22064 


13°73203 

2° 24342 
18°30941 

6°82080 
22°88679 
18°21898 
13°55117 


Fraction 


of clay. 


.8285962 
°8455063 
°8624165 
*$793266 
"8962367 
‘9131468 


*9300570 
“9469671 
‘9638772 
‘9807874 
‘YYTOUTS 
10146076 
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TABLE VIII. 


CALENDAR POR ASCERTAINING THE A.D. MONTH AND DAY CORRESPONDING TO ANY SOLAR DATE, 
LUNAR TITHI, NAKSHATRA, YOGA OR KARANA. 


'N.B.—The Solar days and Fractions of days, Tithis and ending moments of Tithis, and Moon's Anomaly 
should be added to the elements given in Tables VI and VII for Centuries and odd years. See the 
Text for instructions on this subject. | 


* a 4 Me ae Rae eo % 5, * 4 4 “ (> Sy 
= Days reckoned Qc At Mon F “5 sing of S Days reckoned Ag be Pos 4 7, bed Kos & 
T from “we “Sea o qa ga Se vy, from uw Ck ~ am § 259 
rs AL Oot SS ek el ae 2 Si cle pale et ee ak 
® Jan. Mar. Apr. ae BS = 628 2 8 iS Jan. Mar, Apr. Pe ee 2 5 @3 sy 
aa weg 18 os = ws @©78 tes ee eee YS @A%& 

F ‘ Feb. Apr. May. Vai. Jyeshta (Lunar), 
Chittirai. Vaisakha. i. 1212-138 “18-43-3116 145-767 ode 
(Mal.) Medam. mn : : ae 14 aa oe a 16°741  3-3818 
aah | ee bs) 28 17-726 34627 
Jan. Mar. Apr. (Beng.) Vaisakha. 4 1% 15 16 16 46 -2646 2 18710 3:5435 
0 O °9843 1 0-984 es & 16° 16 47 tf 47 3169 “S  “io-aot ° sae 
SAMS ee ee | ES eT Fah N6) 294150) 6 17 17 48° 18 48 23%3 2 20679 = 3-7052 
ae. y 7 9 2 2 ‘9530 3  2:953 29-4959 7 18 18 19 19 49 ‘2176 § 21-663 3-7861 
Rogue 2 gts 3 3 ‘9374 4 3-937 ‘0670 1 19 19 20 20 §0 -2020 6 22-647 3-8669 
ua aewer taeee 4 Z 9217 5 4-921 ‘1479 2 20 20 214 21 514 +1863 7 23-632 3-9478 
ie, ee ee 5 5 -9061 6 5:906 ‘2287 3 21 21 22 22 52 -1707 8 24616 4-0286 
ao eg. tg 6 6 ‘8904 7 6890 "3096 4 22 22 23 23 53 -1551 9 25-600 4-1095 
a oe ee 7 7 °8748 #8 7-875 3904 5 23 23 24 24 54 -1394 10 26585 41903 
1 8 8 8 8 8 ‘8592 9 8859 °4713 6 24 24 25 2 56 -1238 11. OO1n 42712 
OS See tae 9 9 ‘8435 10 9-843 5521 7 25 25 26 26 56 -1081 12 0-999 43590 
3 10 10 10 10 10 -8279 11 10-827 6330 1 26 26 27 27 #57 0925 13 1-983 44329 
Sa Viees bee bl 11 44 +8192 12 °°11°813 7138 2 237 «27°06 38s 238 58 ‘0768 14 2-968 48137 
oe seas ee > 19a 7966 13; 12797 "7947 3 28 28 29 29 59 ‘0612 15 3-952 45945 
6 13 13 18 13 418 -7809 414 13-781 8755 Ashada 
7 14 14 14 14 #14 +7652 15 14-765 = -9564 4°49; 1 29°30 3% 60 “0185 1 4936 46754 
11 1616 #16 #+%46 «74960 «61 #15°750 81-0872 Man 
2 16 16 16 16 #16 #:7340 2 16734 1:1181 6°12 80 34 3f ef 0290 2 5921 47562 
ere, lt 47 17 Aq. 39183" BS 17-718. . 1:1989 May. June. 
4 18 18 18 18 18 °7027 4@ 18703 1:2798 Geiss “FS 2 = eeeais 3 6905 4:8371 
a0 . 19-40 —- 19" 19 ..:6870 “ a janie rae = Pas Se +B 62 -9986 4 7-889 ee 
6 20 20 20 20 930 ‘6714 20°671 “4415 Sea ay. san: a a, 
7 21 21 24 21 914 +6557 7 21-656 15223 Sankranti. ne of he S. Sid. Sees A. Sid. se 
1 22 22 22 22 99 -6401 8 22-640 1-6032 : . oe 
2 2 23 28 #23 23 ‘6244 Q 23624 1:6840 Ani. _ 
3 24 24 24 24 4 ‘6088 10 24609 1:7649 (Mal.) Mithunam. 
4 24 2% 25 26 96 ‘6932 11 25593 1°8457 Mar. May. June. (Beng.) Ashada. Ashada (Lunar). 
6 26 26 26 26 26 ‘5775 12 26577 1:9266 3, 4 2, @g 1 63 -9329 5 8874 49179 
mineay. 24 wee 27 27 #619 13 0-007 2-0074 4,5 ana oe 64 wela 6 9°858  4:9988 
7 28 28 28 28 28 ‘5462 14 0°992 2-0882 5, 6 i 2 3 65 -9516 7 10842 5-0796 
1 29 29 29 29 99 ‘5306 15 1976 2°1691 a os ook 4 66 ‘9360 8 11827 51605 
Jyeshta. gig 367% @ gs? gael iggpae gure seme 
: 5 «€ 7 3. 5 5: oe 


kranti, {5° Sid. 30-9353 days. 
ankrantl: 7 A. Sid. 30:9250 days. 
Vaikasi. 

(Mal.) Edavam. 


10,11 9 9 8 70 ‘8734 12 15:764 45-4839 
11,12 10 40 9 71 °8578 13 16-749 5:5647 
Sapien an 10 TQ ‘8421 14 17-733 35-6456 
13,14 12 12 ll 73 ‘8265 15 18717 5:7264 


BPONDRERIOORWONR IATA WNRIOGAWDR A 


i aa aes | 12 *S1LOS 1 19:702 = 5°8073 

Jan. Mar. May. (Beng.) Jyeshta. Jyeshta (Lunar). 15.16 14 af 13 tS ‘7952 2 20-686 5-888 

3 31 31 1 1 31 4993 2 3945 2°3308 16,17 15 15 lt 76 ‘7795 3 21-670 5:9690 
Feb. Apr. aay . a0 A 15 77 ‘7639 @ 22°655 6-0498 

4 1 1 2 2 32 ‘4836 8 4929 2-4116 AG.19: 17 497 16 78 ‘7482 § 23639 61307 
5 soe te 3 33 ‘4680 4 5:913 24925 19,20 18 18 1j 79 ‘7326 G6 24623 62115 
6 3 3 4 4 34 +4523 5 6°898 2°5733 20,21 19 19 18 g0 :7169 T 25-608 62924 
7 a he or B 5 835 ‘4367 6 7882 26542 21,22 20 20 19 81 ‘7013 8 26592 63732 
1 SS  28+1:6 6 36 -4210 7 8866 2°7350 22,23 21 21 2 82 ‘6356 9 07022-64541 
2 6 6 vi 7 87 -4054 8 9°851 2°8159 23,24 22 22 21 83 ‘6700 10 1006 65349 
3 f 7 8 8 38 -3898 9 10-835 2°8967 24,25 23 23 22 8@ ‘6543 11 1991 66158 
4 B. 3824-9 9 39 ‘3741 10 11:819 2-9776 25,26 24 24 23 85 ‘6387 12 2°975 66965 
5 9.9 40 10 4O ‘3585 11 12-804 3-0584 26,27 25 25 24 86 ‘6231 13 3°959 67775 
mae 10; “at 11 «©4141 +3428 12 13:788 3:°1393 27,28 26 26 25 87 ‘6074 14 4944  6°8583 
os 38 31.19 12 42 :3272 13 #414773 32201 28,29 27 27 26 §=888 ‘5918 15 5928 69392 


* When two dates are given in any of these columns, use the first in a leap year ; otherwise use the: second, 
2 


10 


TABLE YIII. 


hw mM. 
, ‘ A) 2 Ct a ee eee 
> Days reckoned naga, «a a4 7, a6 bos be 
c from “Hug poet « & © ol 
oa "3 Sn FER BS (A Aid 
$ Jan. Mar. Apr Bm br Re nm Fe AG 
te 1 1 l ce A § we © On os 
Mar. May. June. Ani. Sravana. 
5 29,30 28 28 27 89 ‘5761 1 6912 70200 
6 30,31 29 29 28 90 ‘5605 2 7897 71008 
7. we. “oo 3 29 91 ‘5445 3 8881 71817 
Apr. July. 
vee fee Se 1 30 92 °5292 4 9865 72625 
June. 
a Yo 31 938 5135 56 10850 73434 
3 3,4 2 83: 31 94 :4979 6 11834 74242 
ee Day of month. S. Sid. 316447 A. Sid. 31°6072 
ankranti. «year. 2 94-0003 » —-« 939333 
Adi. 
(Mal.) Karkatagam. 
Apr. June. Jul. (Beng.) Sravana. Sravana (Lunar). 
a. 4.6 3. #4 1 95 ‘4822 7: 12:818 7:5051 
Baio; S245 6 2 96 ‘4666 8 13:803 7:5859 
tee oe 3 97 °4509 9 14:787 76668 
T= 3, § . <2y 4 98 :4353 1015771 £47:°7476 
, i . 8 5 99 °4196 11 16°756 78285 
ar RL, . 6 100 ‘4040 12 17-740 7:9093 
= 20,11 9 10 7 1014 °3883 18 18°725 79902 
me tbde 530 24 8 102: °3727 14 19-709 8:0710 
& 12,13 11 12 9 1038 ‘3571 15 20-693 81518 
6 13,14 12 183 10 104 :3414 1 21:678 82327 
7 #14,15 13 14 11 105 °3258 2 22662 8-3136 
QZ. AG AG 14: 16 12 106 :3101 3 23°646 83944 
2 16,17 16 16 13 107 :2945 4@ 24631 84753 
BP AT.16..16. 27 14 108 -2788 5 25°615 85561 
4 1819 17 18 15 109 :2632 6 26:599 86370 
B- 19,20. 16 19 16. 110 °2475 . T0029 87178 
6 20,21 19 20 17 144 :2319 8 1013 87987 
7 21,22 20 21 18 112 -2162 9 1°998 98-8795 
1 22,23 21 22 19 113 ‘2006 10 2-982 8-9604 
2 2324 22 23 20 144 ‘1849 11 3-966 9-0412 
3 24,25 23 24 21 415. :1693 12. 4:951 --91221 
4 25,26 24 25 22 116 :1536 13 5:935 9°2029 
& 26,27 25 26 23 4147 1380 14 6920 92838 
6 27,28 26 27 24 118 ‘1223 15 7904 9°3646 
Bhadrapada. 
7 28,29 27 28 225 119 -1067 1 8888  9:4455 
1 29,30 28 29 26 120 ‘0911 2 9873 95263 
2 ot ag 29 30 27 121 :0754 3 10°857 96071 
ay. 
3 ES: --60>, Oe 28 122 :0598 4 11:841 96880 
Jul. Aug. 
4 2,3 1 1 29 123 -:0441 5 12°826 97688 
s ieease | 2 2 30 124 0285 6 13°810 9°8497 
6 4,5 3 3 31 125 ‘0128 7 14°794 9°9305 
* eet Se: 31 125 :9972 8 15°779 ike 
- {Day of month. §. Sid. 31:4753 A. Sid. 31:4677 
Sankranti. { » “year. 1: 125-4755 = ,,_—«2125-4011 
Avani. Bhadrapada (Lunar). 
(Mal.) Chingam. 
May. Jul. Aug. (Beng.) Bhadrapada. 
/ ie Sy eee eee 1 126 -9815 9 16°763 100114 
1 #67 5 & 2 127 -9659 10 17-747 10-0922 
ae Pe 66 6 3 128 -9502 11 18732 101731 
3 8, 9 7 7 4 129 :9346 12 19°716 10:2539 
@ 9,19 8 8 5 130 ‘9189 13 20°:700 10°3348 
B10,11 9 9 6 131 -9033 14 21685 10°4156 
6. 11,12. 10 40 7 182 -:8876 15 22°669 10°4965 
nw e808 4) 44 8 133 -8720 1 23°654 10:5773 


WIAHHMAPWNOK DAHA YK Week-day. 


NYeRQ OQ GCABWNR, 


Sankranti. } 


NR IR Oe OD IR Oh OD AIO Oe OO 


FO DH FF NOOR 


* 


Days reckoned 


from 


Jan. Mar. Apr. 
l 


l 1 


May. Jul. 
12 


18,14 
144,15 13 
15,16 14 
16,17 15 
17,18 16 
18,19 17 
19,20 18 
20,21 19 
21,22 20 
22,23 21 
23,24 22 
24,25 23 
25,26 24 
26,27 25 
27,28 26 
28,29 27 
29,30 28 
30,31 29 
a ee 

June. 
i, 2 31 
Aug. 
2, 3 1 
3,4 2 
4, 5 3 


5, 6 4 
By Tt 5 
7,8 6 
8, 9 7 
9,10 8 
10,11 9 
11,12..-.36 
1218. 21 
13,14 12 
14,15 13 
15,16. 14 
16,17 15 
17,18... 16 
18,138: c17 
19,20 18 
20,21" 39 
21.92.20 
923.93 21 
23,24 22 
24,25 23 
25,26 24 
26,27 25 
27,28 26 
28,29 27 
29,30 28 
30,1 29 
July 
7 30 
a, 3 Sl 
Sep. 
3, 4 1 
4, 5 2 


Aug. 
12 
13 
14 


vy 


(Mal.) Kanni. 
June. Aug. Sep. (Beng.) Asvina. 


1157 
2 158 
3 159 
4 160 
5 161 
6 162 
7 163 
8 164 
9 165 
166 
167 
168 


27 183 
28 184 


29 185 
30 186 


- “ BS oes te 
4.4.03. ¢ 93 Si8 
GAs seq FH +i “o 
wind BOSD Cis a4° 
6000 SER F < oan 
pam prt & Be — ag one 
Eg Se Fe OF Gai 
Avani, Bhadrapada (Lunar). 
9 134 ‘8563 2 24°638 10°6582 
10 135 °8407 3 25622 10°7390 
11 136 8251 4 26607 108199 
12 137 ‘8094 6 0036 109007 
13 1388 ‘7938 6 1021 109816 
14 1389 ‘7751 7 2005 + 11°0624 
15 140 ‘7625 8 2-989 11°1433 
16 141 ‘7468 9 3°974 11°2241 
17 142 ‘7312 10 4°958 11°3050 
18 143 ‘7155 11 5°942 11°3858 
19 144 ‘6999 12 6°927 11°4667 
20 145 ‘6842 13 7911 = 115475 
21146 ‘6686 14 $896 11-6284 
22 147 -6529 15 9-880 11-7092 
Asvina 
23148 ‘6373 1 10-864 11-7908 
24149 °6216 2 11:849 11-8706 
25150 -6060 3 12-833 11-9515 
26151 5904 4 13817 12-0321 
27152 °5747 +5 14802 12-1130 
28153 ‘5591 6 15°786 12-1943 
29154 5434 7 16-770 12°2759 
30 155 5278 8 17°755 12°3568 
31156 °5121 9 18-739 12°4367 
Day of month. S. Sid. 310186 A.Sid. 310347 
year. »  156°4942 »  156°4358 
Purattasi. 


Asvina (Lunar). 


4965 10 19-723 
‘4808 11 20°708 
"4652 12 21°692 
4495 13 22-676 
°4339 14 23°661 
“4182 15 24°645 
*4026 1 25°630 
“3869 2 26°614 
*3713 3 0-044 
*3556 4 1:028 
*3400 5 2-012 
“3244 6 2-997 
‘3087 7 3-981 
*2931 8 4-965 
*2774 9 5:950 
‘2618 10 6-934 
2461 11 7918 
‘2305 12 8-903 
2148 13 9-887 
‘1992 14 10°872 
‘1835 15 11:856 
Kartika. 
“1679 1 12-840 
*1522 2 13-825 
"1366 3 14809 
*1209 4 15:793 
*1053 5 16°778 
‘0896 6 17-762 
‘0740 7 18746 
“0584 8 19°731 
"0427 9 20715 


* When two dates are given in any of these columns, use the first in a leap year ; otherwise use the second. 


12°5177 
125985 
12°6794 
12-7602 
12°8411 
12-9219 
13-0028 
13-0836 
13-1645 
13°2453 
13-3262 
13-4070 
13-4879 
13°5687 
13°6496 
13°7304 
13°8113 
13-8921 
13-9730 
14°0531 
14°1347 


14°2155 
14°2964 
14°3772 
14°4581 
14°5389 


14°6198 
14°7006 


147814 
148623 


+ 
Days reckoned 
from 


Jan. Mar. Apr. 
l 1 l 


Day of Solar 
Month. 
Day of Solar 
Year. 
Ending 
moment of 
Tithi. 


cranti. 
Fe year. aa 


Aippasi. 
(Mal.) Tulam. 


Jul. Sep. Oct. (Beng.) Kartika. 
5, 6 3 4 1 187 -0271 10 21:699 
6, 7 4 5 2 188 ‘Oll4 11 22-684 
ee Wan eee Svs 188 -9958 12 23-668 
7,8 5 6 3 189 -9801 13 24-652 
8,9 6 T 4 190 -9645 14 25-637 
9,10 7 8 5 191 -:9488 15 26°621 
10,11 8 9 6 192 -:9332 14 0051 
11,12 S:.40 7 183 -9175 2 1:035 
7.13 10. 11 8 194 -9019 3 2-020 
at: 3). 42 9 195 -8862 42 3004 
144,145 12 13 10 196 -8706 & 3:988 
25.16 13 14 11 197 :85419 6 4973 
26,17 14 15 12 198 °-8393 T 6-957 
7,18 15 16 13 199 -8236 8 6941 
18,19 16 17 14 300 -8080 9 7:926 
19,200 17 18 15 301 -7924 10 8-910 
m2. 18 19 16 302 -7767 114 9-894 
mass 19 20 17 203; -7611 ,. 12 10-879 
22,28 20 214 18 204 -7454 13 11:863 
23,24 21 22 19 205 ‘7298 414 12-843 
24.25 22 23 20 306 ‘7141 15 13-832 
Margasira. 
25,26 23 24 21 207 -6985 1 14:816 
26,27 24 25 22 908 -6828 2 15°01 
27,28 25 26 23 9209 -6672 3 16°785 
28,29 26 27 24 2310 -6515 4 17-769 
29,30 27 28 25 ~ 911 -6359 5 18-754 
30,31 28 29 26 9212 -6202 6 19°738 
31,1 29 30 27 2313 -6046 7 20-722 
Aug 
1,2 30 34 28 14 ‘5889 8 21-707 
Oct. Nov 
2, 3 1 1 29 315 -5733 9 22:691 
3, 4 2 2 29 216 ‘5576 10 23°675 
. { Day of month. S.Sid, 29-8933 
ykranti. } » year. » 2168289, 
Kartikai, 
(Mal.) Vrischikam. 
Aug. Oct. Nov. (Beng.) Margasira. Margasira 
4, 6 3 3 lL 3917 ‘6420 11 24°660 
5, 6 + 4 2 218 °5264 12 25644 
67 5 & 8 219 ‘5107 13 26-628 
7,8 6 6 + 220 -4951 14 0-058 
8, 9 7 ij &  @2h 479i 15. 1043 
fa 6. el OS gas. 4” (2027 
10,11 9 9 7 223 4481 2 3011 
127. ..10 . 10 8 224 +4325 38 3-996 
ee is.° 1h. ai 9 225 ‘4165 @ 4-980 
13,14 12 12 10 226 +4012 5 5-964 
14,15 13 138 11 2237 :33855 6 6949 
15,16 14 14 12 228 +3699 7 7-933 
1617 15 15 13 229 -3542 8 8917 
17,18 16 16 14 230 °3386 Q 9:02 
28,19 17 47 15 234 °3229 10 10886 
19,20 18 18 16 232 +3073 4114 11-870 
9O,21 19 20 17 S33 -2916 12 12:855 
21,22 20 20 18 234 -:2760 13 13-839 
22,23 21 24 19 235 -2604 14 14-824 
23,24 22 22 20 236 ‘2447 15 15°808 


Tithi. 


Day of month. S. Sid. 30-4414 
186:9355 


( ’s An. for 
each Tithi. 


Leal 


@)’s Long. fo 
Nakshatras 
and Yogas. 


A. Sid. 30°4567 


” 


186:8925 


Kartika (Lunar). 


14°9431 
15:0040 


15°1248 
15°1857 
15°2665 
15°3474 
15°4282 
15°5090 
15-5899 
156708 
15-7516 
15-8325 
15°9133 
15°9942 
16°0750 
16°1559 
16:2367 
16°3176 


163954 | 


16°4793 


16-5601 


166410 | 


16°7218 
16°8026 
16°5835 
16° 9644 


17°0452 | 


17:1261 


17°2069 
17°2577 


A.Sid. 29°9032 


216°7958 


(Lunar). 
17°3686 
174494 
17°5303 
176111 
17-6900 


17°*7728 


17°8537 | 
17:9345 | 


1s O154 
180962 
18:1771 
18°2579 
183388 


18-4196 | 
18:5005 
185813 | 


18'°6622 
18°7430 
18°8239 


18'9047 | 


TABLE VIII. 


na 
om 


and Yogas. 


©’s Long. for 
Nakshatras 


18°9856 
19:0664 
19°1473 
19°2281 
19°3090 
19°3898 
19-4707 
19-5515 


19°6324 
19°7132 


29°5086 


246°3044 


19°7941 
19°8749 
19°9557 
20°0366 
20°1174 


20°1983 
20°2791 
20°3600 
20°4408 
20°5217 
20°6025 
20° 6834 
20° 7642 
20°8451 
20°925¢ 
21:0068 
21-0876 
21°16385 
21°2493 


21°3302 
21:4110 
21-4919 
21:5727 
21:°6536 
21-7344 
21°8153 
218961 
21:9770 


22°0578 


Magha (Lunar). 


22°1367 
22°2195 
22°3004 
22°3810 


* hea ha 
a S O «3 
= Days reckoned ‘5 as 50.5 | 
© from eee sen wa de 
‘ ay Hi Td Dy +2 a 
rs} of 90,9 ae a “4 
= dine. oe: OAS. BPS Be oe eng 
7s 4 l be ea “ ws 
Aug. Oct. Nov. Kartikai. Pausha. 
G 24;25°* 23° 2S: 21° °237 *2201 1 16°792 
T 26,26 24 24 22 g@38 ‘2134 2 130°%77 
1 26,27 25 25 23 239 -:1978 3 18-761 
2 27,28 26 26 24 240 :1821 4 19-745 
a 28,29" 27° 27 8 25° «Bai 1666 5 20-730 
4 2930 28 28 26 242 +1508 6 21-714 
& 30,31 29 29 27 243 -1352 7 22-698 
G6 31,4 2-30. 28 “g44 +1195 8 23-683 
Sep. Dec. 
Si es dhe 20 397.246 1689 9 24-667 
Nov. 
1 <23:3 1 2 30 246 ‘0882 10 25-651 
- { Day of month. §. Sid. 29-4903 A. Sid. 
Sankranti. » year. Pe 246°3192 4 
Margali. 
(Mal.) Dhanus. 
Sep. Nov. Dec. (Beng.) Pausha. Pausha (Lunar). 
a “ae 2-3 1 247 ‘0726 11 26°636 
: oe ee i 2 248 ‘0569 12 0065 
ie feeb 3 249 ~-0113" 13>. 1-000 
5 oe a 6 4 950 -0257 14 2-034 
6° <F-e "Ce FE >= 2561-20108 “i5-- F019 
ats : ae Oss. tag ~ e 3 t Saees 
4 ee ae ae 6 262  -S78t o> 4-087 
1 9,10 3 9 7 253 +9631 3 5:972 
2 10,11 9 10 8S 254 -0474 4 6956 
a; Le AG. aS 9 255. :9315 5 7:910 
= 12,13 21 12°..10 -256" “sie! 6 3925 
5 13,14 12 13 11 257 9005 7 9-909 
6 it46 13 14 12 258 ‘83489 § 10-893 
7 15,16 14 15 13 259 ‘8692 9 11-878 
1.1617 16 16 14 260 :8535 10 12°862 
2 24618 .16..17 ..15 261 ‘5379 ot Is846 
3 18,19 17.18.16 .262 ‘8222 12 143831 
4 1920 18 19 17 263 ‘3066 13 15°815 
5 20,21 19 20 18 264 -7909 14 16-799 
6 21,22 20 21 19 265 ‘7753 15 17-784 
Magha 
71 22,23 21 22 20 266 ‘7597 1 18768 
4 2324 22 23 21 g67 ~-7140 2 19°753 
2 24,25 23 24 22 968 ‘7284 3 20-737 
3S 25,26 24 25 23 269 7127 4 21-721 
4 26,27 25 26 2+ 270 ‘6971 5 22-706 
5 27,28 26 27 2% 71 ‘6814 6 23-690 
6 28,29 27 28 26 272 ‘6558 7 24674 
7 2930 28 29 27 273 ‘6501 8 25-659 
4 30,1 29 30 238 274 = -6345 9 26°643 
Oct 
2 1,2 30 31 29 375 ‘6188 10 0073 
it . ( Day of monih. 5. Sid. 29°3178 A, Sid. 
Sankranti. 4 year, »  275°6369 "9 
Tai. 
(Mal.) Magaram, 
Oci. Dec. Jan. (Beng.) Magha. 
. eee 1 1 1 276 -6032 11 1:057 
4.34 2 2 2 217 ‘5875 2 2-041 
oe SS « § O78: 8715 fF 3036 
6 566 4 & 4 Q79 ‘3562 14 +010 
(les oe 5 5 5 280 ‘5406 15 4995 


* When two dates are given in any of these columns, use the first in a leap year ; otherwise use the second. 


22°4621 


12 


TABLE VIII. 


¥ 3 od we S31 344 
¢. Days reckoned 33 8 AEE i .& & 
a from ne?, gag 3 -ao Be © 
y “whe § ous = on 
ra ° 9 a A aS Fa 4 es des 
© Jan. Mar. Apr. mA BR mg a3 ‘n'a 
= l 1 1 ray Q A w ©” >] 

Oct. Dec, Jan. ‘Tai. Magha (Lwnar). 
1 ees, 6 6 6 281 ‘5249 14 6:979 22-5429 
2 8, 9 7 7 7 282 ‘5093 2 6963 22°6237 
3 9,10 8 8 8 283 4937 B 7948 22°7046 
4 10,11 9 9 9 284 ‘4780 4 8932 22°7854 
6 11,12 10 10 10 285 ‘4624 & 9916 22°8663 
@ 23,33 11 41 11 286 +4467 6 10901 22°9471 
7 i814 ‘13 42 12 287 ‘4311 T 11:885 23-0280 
4 14,15 13 13 13 288 ‘4154 8 12-869 23:1088 
2 15,16 4 14 14 289 ‘3998 9 13854 23:1897 
S...3637T°* is 145 15 290 ‘3841 10 14838 23°2705 
o. 17.08/38 16 16 291 ‘3685 14 15-822 23-3514 
5. 30820: 37 147 17 292 ‘3528 12 16807 23°4322 
6 19,20 18 18 18 293 ‘3372 13 17-791 23°5131 
7 3031-19 19 19 294 ‘3215 14 18-775 23-5939 
4 21,22 20 20 20 295 ‘3059 16 19-760 23°6748 

Phaiguna. 
2 22,23 21 21 21 296 ‘2902 1 20:744 23:°7556 
3 23,24 22 22 22 297 ‘2746 2 21°729 23°8364 
4 24,25 23 23 23 298 °2589 3 22-713 23°9173 
& 25,26 24 2% 24 299 °2433 4 23°697 23:9982 
6 26,27 25 25 25 300 :2277 5 24682 24°0790 
WT %27,28 26 26 26 301 °2120 6 25°666 241599 
1 28,29 27 27 27 302 ‘1964 7 26650 24:2407 
2 29,30 28 28 28 303 ‘1807 8 0-080 24°3216 
3 30,31 29 29 29 304 ‘1651 9 1064 244024 
Bos 1 30 30 29 305 ‘1494 10 2:049 244833 
ti ae of month. S. Sid. 29-4480 A. Sid. 29°4567 
Sankranti.) "year. 3050850 ~—,,_-—«- 3051117 
Masi. 
(Mal.) Kumbam. 
Nov. Dec. Jan. (Beng) Phalguna, Phalguna (Lunar). 
5 1, -3<,-51 31 1 306 ‘1338 11 3:033 245641 
Jan. Feb. 

Grease 1 4 2 307 ‘1181 12 "017 24:6450 
7... 2,4 2 2 3 308 ‘1025 13 5002 24:°7258 
4 4 5 3 3 4 309 ‘0868 14 5:°986 24-8067 
2 5, 6 4 4 § 310 ‘0712 15 6971 248876 
So »&, 7 5 5 6 311 °0555 1 7955 24°9683 
4 7, 8 6 6 7 312 :0399 2 8939 25:0492 
53, 3 ‘ 7 § 313 -0242 3 9-924 25-1300 
8 =2810-. 5 8 9 314 ‘0086 4 10908 25°2109 

a ~ ae ego. 5 ORS iy: eee. a EEL) aA 
@ 10,12 9 9 10 315 ‘9773 6 12°877 25:2917 
4; 14,139.10 140 11316 ‘9617 17 13861 25°3726 
a 13143. 4 44 12 317 -94160 8 14845 25°4534 
3 13,14 12 42 13 318 ‘9304 9 15°830 = 25°5343 
aq -14.15.-13 13 14 319 ‘9147 10 16814 25°6151 
6 15,16 14 144 15 320 ‘8991 141,.17°798  25°6960 
6 16,17 15 15 16 321 ‘8834 12 18783 25:°7768 
717,18 16 16 17 322 ‘8678 13 19:767 25°8577 
4 36,79— 17 18 323 ‘8521 14 20°751 25:9385 
2 19,20 18 18 19 324 ‘8365 15 21:736 260194 
Chaitra (when there is 
no Adhika masa). 
8 20,21... 19 19 20 325 -8208 1 22°720 26-1002 
A 21,22 20 20 21 326 = -8052 2 23:705 261811 
& 22,23 21 214 22 327 = ‘7895 3 24689 26°2619 
6 23,24 22 22 23 328 ‘7739 4 25°673 26°3428 
YT 24,25 23 23 24 329 ‘7582 5 26658 26°4236 
4 26,26 24 24 25 330 ‘7426 6 0087 265045 
3 26,27 25 25 26 331 ‘7269 7 1072 265853 
3 27,28 26 26 27 332 ‘7113 8 2056 26°6662 
4 28,29 27 27 28 333 ‘6957 92 3040 26-7470 
5 29,30 38 28 29 334 ‘6800 1M 4025 26-8279 


* When two dates are given in any of these columns, use the first in a leap year ; 
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ORONR ID OoRWONRQIATGAKW BW 


Week-day. 


1 


Nov. 


RPONREQOOHARAONRNTAGAWDH RA @ 


RIO OR OD IO on 


Sankranti. 


“sy 

ee oe 

a lat Be ae 
bo 


fk ekki 6 


~ Re 
: POLS DAAS 


6,17 
7,18 


Jan. 


80, 1 
Dec. 


MH OONDAAG WHS 


* 


Days reckoned 


from 
Mar. Apr. 
1 1 


Day of Solar 
Month. 
Day of Solar 


Year. 


Ending 


moment of 


Tithi. 


Tithi. 


(’s An. for 
each ‘Tithi. 


” 


©'s Long. fos 
Nakshatras 
and Yogas. 


Chaitra (Lunar). 


» ©=6yenr. »  884°9053 
Panguni. 
(Mal.) Meenam. 
Jan. Feb. (Beng.) Chaitra. 
29 29, 1 1 335 ‘6644 Ili 
Mar. 
$645. 9 2 336 ‘6487 12 
31 2,3 3 3387 +6331 13 
Feb. 
ine) @ 4-306 oat 14 
2 4, & 5 339 6018 15 
3 5, 6 6 340 ‘5861 1 
ce, 7 7 341 °5705 2 
bt @ 8 342 ‘5548 3 
6 8, 9 9 343 °5392 4 
7 9,10 10 344 °5235 5 
810,141 11 345 ‘5079 6 
911,12 12 346 -4922 7 
1012,148 13 347 ‘4766 8 
1113,14 14 348 ‘4610 9 
1214,15 15 349 ‘4453 10 
1315,16 16 350 ‘4297 11 
14 16,17 17 361 °4140 12 
15 17,18 18 852 -3984 13 
16 18,19 19 353 ‘3827 14 
1719,20 20 354 ‘3671 15 
Chaitra 
18-20,21 21 355 °3514 1 
19:21,22 22 356 °3358 2 
20 22,23 23 357 °3201 3 
21 23,24 24 358 ‘5015 4 
22 24,25 25 359 ‘2853 5 
23 25,26 26 360 :2732 6 
24 26,27 27 361 ‘2575 7 
25 27,28 28 362 ‘2419 8 
26 28,29 29 363 2262 9 
27 29,30 30 364 -:2106 10 
28 30,31 30 365 ‘1950 11 
Day of month. §. Sid. 30°3535 
» year. »  365°2587 
Chittirai. 


29, 131, 1 
Mar. = Apr. 
1, 


= 


~~ 
“ 


“ ~~ ~~ “ 
“ — - ~s 


~~ 
~ 


COB NIAUOAWD 
ROODAIGDO AWD 


SOON OS & DD 


ae 
TH OO MHAI O mo 


et 
pad pe 


12,13 12,13 
13,14 13,14 
14,15 14,15 
15,16 15,16 
16,17 16,17 
17,18 17,18 


(Mal.) Medam 
Feb. Mar. (Beng.) Vaisakha. 


l 


DMOIM OF wb 


366 


367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
377 
378 
379 
380 
381 
382 
383 


1793 


1637 
1480 
1324 
1167 
‘1011 
0854 
0698 
“0541 
0385 
0228 
‘0072 
9915 
9759 
9602 
9446 
+9290 
9133 
‘8977 


5°009 


5993 
6° 978 


7-962 

8947 

9931 
10-915 
11-900 
12-884 
13-868 
14°853 
15°837 
16521 
17°806 
15-790 
19-774 
20° 759 
21-743 
22°727 
23°712 
(when 


26° 9087 


26° 9896 
270704 


27°'1513 
27°2321 
27°3130 
27°3938 
274746 
27°5555 
27°6363 
27-7172 
27°7980 
27°3789 
27°9597 
23°0406 
28°1214 
28° 2023 
28°2831 
28-3640 
28°4448 
there is 


Adhika masa). 


24°696 
25°681 
26° 665 
0:095 
1-079 
2-063 
3048 
4032 
5016 
6-001 
6°985 


A. Sid. 


9 


28°5257 
28-6066 
28-6874 
28-7683 
28-8491 
28-9300 
29-0108 
29-0917 
29-1725 
29-2533 
29-3342 


30°33 88 
365°2587 


Chaitra (Lunar). 
12 7:969 29-4150 


10 20°766 
11 21:°750 
12 22°735 
13 23-719 
14 24-703 
15 25°688 


otherwise use the second, 


13 
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TABLE [X—(g)—For Tithis. 
Moon's Anomaly and Moon’s Equation of the Centre in Days, Ghatikas and Palas. 
SURYA SIDDHANTA. 
Eqn. Eqn. 
Palas. — Oo 10 20 30 40 50 + O S| 20° 180 40 50 
Ghat.d. g. p.| d. g. p.| d. g. p.| d. g. p.| d. g. p.| d. g. p. Ghat.d.g.p. dg. p. d.g. pj d.g. pJ dig. p| d. g. p. 
0 = 1 50 3 56 5 50 7 35 9 35 O 13 46 40) 13 48 10) 13 49 50, 13 51 30) 13 53 5/13 54 45 
1 11 25 13 15 15 15 17 15 19 5 21 5 1 13 56 15, 13.57 45) 13 59 25,14 1 514° 2 35/14 4 15 
2 22 50 24 50 26 40 28 40 30 30 32 30 214 5 5014 7 30/14 9 0/14 10 40/14 12 10) 14 13 50 
3 34 20 36 15 38 15 40 5 42 5 44.5 3 14 15 20)14 17 5 14 18 45) 14 20 15) 14 21 55) 14 23 35 
4 46 5 47 55 49 55 51 50 53 50 55 40 4 14 25 15/14 26 55) 14-28 30) 14 30 10/14 31 40/14 33 20 
5 57 40 59 30; 1 130} 1 330) 1 515|1 T 25 5 14 35 0) 14 36 30/14 38 10) 14 39 50) 14 41 25/14 43 15 
oe oe. 9-S018 1h-35)01 13 16 1.15 15) FT 1.16) 1 19 15 6 14 44 55/14 46 35/14 48 5/14 49 45/14 51 25) 14 63 5 
7 1 21 10} 1 23 10| 1 25 10} 1 27 10; 1 29 20} 1 31 10 7 14 54 50 14 56 30/14 58 10/14 59 50/15 1 40/15 3 1A 
8 1 33 10/ 1 35 15, 1 387 15] 1 39 25| 1 41 25] 1 43 25 815 45015 6 45/15 8 25/15 10 15/15 11 54) 15 13 38 
9 1 45 25 1 47 35| 1 49 35 1 51 30; 1 53 40| 1 55 50. 9 15 15 15,15 17 15/15 18 45/15 20 30) 15 22 20/15 24 10 
40 168 0)}2 010;|;2 20/2 410|;2 6 &|2 815 10 15 26 0! 15 27 50 15 29 20,15 31 10/15 32 55) 15 384 45 
114 210 15| 2 12 35/ 2 14 45| 2 16.55) 219 5} 2 21 15 11 15 36 25 15 38 25,15 40 15) 15 42 5!15 43 55/15 45 45 
12 2 23 20| 2 25 30| 2 27 30| 2 29 50| 2 32 O}| 2 34 20 12 15 47 40'15 49 30) 15 51 10/15 53 10/15 55 0115 57 O 
13 2 36 40| 2 38 45| 2 40 55| 2 43 15} 2 45 35] 2 47 35 13 1559 0:16 O 55/16 2 45/16 4 40/16 6 35/16 8 30 
14 260 5| 2 52 25| 2 54 45| 2 57 O| 2 59 20) 3 1 10 14 16 10 ant oe 12 35; 16 14 40/16 16 40 16 18 40) 16 20 40 
15 3 4 0/8 6 30/3 8 50} 311 20| 3 13 45| 3 16 15 15 16 22 40 16 24 50 16 26 50 16 29 0} 16 31 15) 16 33 25 
16 318 35| 3 21 5| 3 23 35| 3 26 5] 3 28 35; 3 31 10 16 16 35 25 16 37 35:16 39 45, 16 41 55) 16 44 8) 16 46 30 
17 3 33 40] 3 36 20) 3 39 0| 3 41 40; 3 44 10| 3 47 0 17 16 48 40 16 51 0,16 53 20,16 55 40/16 57 50/17 O Qu 
18 3 49 50| 3 52 25: 3 55 5|.3 57 55) 4 0 45) 4 3 35 48 17 25017 5 15/17 7 35,17 10 5/17 12 3617 15 25 
19 4 6 35; 4 9 35 4 12 20 4 15 20} 4 18 20; 4 21 20 ics ali i (2am ae aly 0} 17 25 40/17 28 20) 17 31 O 
20 4 24 40| 4 27 50; 4 31 0O| 4 34 20| 4 37 25/4 40 55| 20 17 34 0) 17 36 60) 17 39 40117 42 40,17 45 35] 17 48 45 
21 4 44 25) 4 47 55) 4 51 25) 4 54 55) 4 58 45) 5 2 40 21 17 51 55 17 55 «617 58 15/18 1 25/18 4 55/18 8 40 
22 5 6 40!| 5 10 30! 5 14 40/5 19 0} 5 23 30/5 28 O| 22 18 12 20 18 15 50) 18 19 40) 18 23 40) 18 27 40) 18 32 O 
23 5 32 30/5 3745/5 43 5/5 4815/5 54 15/6 035| 2B 18 36 10 18 41 15/18 46 1518 51 5/18 56 45,19 2 45 
24 6 655/625 5) 6 22 50| 6 33 20! 6 46 10| 7 16 30| 2419 8 45/19 16 35,19 24 10/19 34 20/19 46 50) 20 16 £0 
Maximum equation 24 ghatikas 50 palas for Maximum equation 24 ghatikas 50 palas for 
Anomaly of 7 days 16 ghatikas 31 palas. Anomaly of 20 days 16 ghatikas 47 palas. 
Eqn. Eqn. 
Palas. — 50 40 30 20 10 0 + 50 40 30 20 | 10 re 
Ghat g. p.| d. g. p.| d.g. p.| d. g. p. . p.| d. g. p.| Ghat.d. g. p| d. g.p| d.g.p! dig. pJ dig. pl dig. p. 
16 30 46 30 59 0} 8 9 10 16 45) 24 35| 24 20 16 50) 20 47 10/21 0 21 10 30) 21 ts 1 21 36 2 


98 251 9 31 55| 9 35 5 22 41 5) 22 45 95! 29 48 55 
23 2 20123 5 30:93 8 40 


a d d 

7 7 - 8 0 

8 36 35| 8 42 15) 8 47 5| 8 52 5 8 5121 50 15/21 55 35/22 0 50 
120| 9 8 30; 9 9 40| 9 13 40) 9 17 30 9 21 O| 22 22 5 20/22 9 50/22 14 20/22 18 40) 22 29 50 22 26 40 
y 9 9 9 35 

9 47 45) 9 £0 40| 9 53 40) 9 9 0 

19 10 22010 & 0/10 7 40/10 10 20) 10 12 55/10 15 35) 19 23 12 0/23 15 0/23 18 0/23 21 0 23 23 45/93 26 45 
48 10 17 55/10 20 45/10 23 15/10 25 45] 10 28 5110 30 30'- 18 23 29 45/23 32 35,23 35 25) 23 33 15) 23 40 55) 2: 

17 10 33 0110 35 30\ 10 37 40/10 40 0/10 42 20/10 44 40 17 23 46 20 23 49 10/23 51 40| 23 54 20 23 57 0/23 59 40 
16 10 46 50/10 49 15|10 51 25/10 53 35/10 85 45/10 57 55) 16 24 21024 4 45/24 7 15/24 9 45/94 129 15) 44 14 45 
15 10 59 65/11 2 5/11 4 20/11 6 30/11 8 30111040! 15 24 17 5/24 19 35/24 22 0/24 24 30) 24 26 50 24 29 90 


bo 
Ww 
vs 
Go 
Lo 
Co 


44 11 12 40/11 14 40/11 16 40/11 18 45,11 20 45/11 22 45 14 24 31 40/24 34 0/24 36 20) 24 38 35 24 40 55) 24 43 15 
43 11 24 55/11 26 35) 11 28 35) 11 30 35,11 32 25/11 34 20) 13 24 45 45) 24 47 45/24 50 5) 24 52 25) 24 54 35) 24 56 40 
142 11 36 20/11 38 20/11 40 10/11 42 10) 11 43 GO)11 45 40, 12 24 69 0/25 1 20/25 3 30/25 5 50/95 7 50/25 10 Oo 
41 11 47 35/11 49 25)11 61 15,11 53 6/11 54 55/11 56 55 | 411 25 12 825 14 15/25 16 25) 25 18 35) 95 90 45/25 23 5 
10 11 58 35/12 O 25/12 210/12 4 90/12 5 30,12 7 gt 10 25 25 5 25 27 15) 25 29 10) 25 31 20) 25 33 10! 25 35 20 


25 41 50/25 43 45/25 45 45/95 47 58 


912 9 10/12 11 0/12 12 60/12 14 36) 12 16 15,12 18 5 9 25 37 30) 25 39 40 

8 12 19 45/12 21 25/12 23 5/12 24 55) 12 26 35:12 28 30} 8 25 49 55) 25 51 55) 25 53 55/25 56 5/25 58 5/26 010 
7 12 80 10/12 31 40) 12 33 30/12 35 10) 12 36 50/12 38 30 | =97 26 210/26 4 0/26 6 10/26 8 10/26 10 10/26 12 10 
6 12 40 15/12 41 55] 12 43 35] 12 45 15) 12 46 45,12 48 25 6 26 14 5/26 16 5/26 18 5) 26 20 5] 26 91 55) 26 2B 5s 
5 12 60 5/12 51 55) 12 63 30/12 &5 10) 12 56 50) 12 58 20 5 26 25 55) 26 28 5) 26 29 50| 26 31 40) 26 33 50) 26 35 40 
a2 i535 0 018 1 40/18 $8 10:18 4.55183 6 35) La” oe 76 4 26 37 40) 26 39 40/26 41 30) 26 43 25/96 45 95! 96 47 1 
313 9 45/13 11 25/13 13 5/13 14 38) 13 16 15}13 18 0 3 26 49 15) 26 51 15) 26 53 15) 26 55 «45/26 57 5] 26 59 OO 
2 13 19 30/13 21 10) 138 22 40) 13 24 20) i3 25 50) 13 27 30 227 0 50/27 2 50/27 4 40/27 6 40/27 8 30) 27 10 30 
1 13 29 5/13 30 46] 13 32 15/13 33 56) 13 385 35/13 37 6 4 27 12 15/27 14 15/27 16 15/27 18 5) 27 20. 5| 27 21 55 
O 13 38 34/13 40 18 13 41 50 13 43 30 13 46 10/13 46 40 O 27 23 45] 27 25 45| 27 27 35| 27 29 30/27 31 30 27 33 20 
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TABLE IX—(i)—For Tithis. 
Sun’s Anomaly and Equation. Surya Siddhanta. 


359 


10 

a” g 
81 26 
86. 45 
‘) a, 
97 42 
103 25 


109 
115 
122 
130 35 
139 59 
153.4 


26 
49 
44 


2h Be 
264 4 
269 
274 
280 
286 3 


292 «4 
298 26 
305 22 
313 13 
322 38 
335 42 


20 


ps 
20 
50 
10 
30 
30 


30 
50 
10 
0 
0 
30 


d, 


82 
87 
93 
98 
104 


110 
116 
124 
132 
141 
156 


d. 
264 
270 
275 
281 
287 


293 
299 
306 
314 
324 
338 


20 


g. 
sy 
38 
5 
37 
25 


28 
54 

0 
3 
43 
19 


32 
38 
40 
21 
56 


p. 
40 
50 
30 
30 

0 


20 
50 
30 
0 
30 
0 


p. 
30 
20 
10 
20 
10 


0 
40 
0 
40 
20 
30 


d. 
265 
271 
276 
282 
288 


294 
300 
307 
316 
326 
342 


30 
g. 
12 
33 
0 
34 
24 


31 

2 
15 
29 
42 
19 


40 
53 

T 
19 
57 


p. 
10 
30 
30 
20 
50 


40 . 
30 
50 
50 
10 
30 


of 171 


d. 
266 
272 
277 
283 
289 


295 
301 
309 
317 
328 
349 


113 
120 
127 
136 
147 


d. 
267 
272 
278 
284 
290 


296 
303 
310 
319 
330 


Maximum equation+10 ghatikas 42 palasfor Anomaly of 354 days 29 ghatikas 36 palas. 
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Ghatikas. 


Ghatikas. 


Ghatikas. 


Eqn. 


OFNDWORr AH IMS 


ONDIMAMT KRONHO +9 


50 palas. 
d. g. 
6 3 
21 48 
32 26 
4} 1l 
48 51 
55 59 
62 44 
69 7 
75 23 
O pala. 
d. g- 
80 33 
86 45 
92 59 
99 27 
106 19 
113 25 
121 21 
130 19 
141 22 
159 7 


TABLE IX—(:)—For Yogas. 
Sun’s Anomaly and Equation. Surya Siddhanta. 
The Sun’s anomaly in this table is expressed in days of the Indian Solar year. 


40 palas, 
d. g. 
9 37 

23 50 

33 54 

42 28 

50 5 

57 5 

63 46 
70 12 

76 23 
10 palas. 
d ; 
81 37 
87 44 

94 5 

100 38 

107 29 
1l4 43 
122 44 
132 3 
143 30 
166 27 


30 palas, 
d. g: 
12 23 
25 36 
35 25 
43 51 
51 13 
58 14 
64 54 
71 17 
77 27 
20 palas. 
d. g- 
82 35 
88 49 
95 id 
101 43 
108 37 
116 3 
124 8 
133 39 
145 58 


20 palas. 
d. , 
15 7 
27 26 
36 57 
45 2 
52 28 
59 23 
65 54 
72- 14 
78 32 

30 palas. 
d. g- 
83 38 
89 48 
96 12 
102 51 
109 51 
117 16 
125 39 
135 29 


148 43 


Maximum equation+9 ghatikas 13 palas for Anomaly of 171 


E 


: 
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Maximum equation - 9 ghatikas 13 palas for Anomaly of 354 days 30 ghatikas, 


Re) 
OBR DOR MHAIWO +5 


50 palas, 
d. g. 
188 42 
204 25 
215 3 
223 42 
231 28 
238 36 
245 17 
251 45 
253 2 
O pala. 

d. g. 
263 ll 
269 23 
275 37 
282 7 
288 57 
296 2 
303 59 
312 56 
324 1 
341 44 


40 palas 
d. g 
192 13 
206 27 
216 31 
225 5 
232 42 
239 42 
246 24 
252 50 
259 0 
10 palas. 
d. g- 
264 14 
270 21 
276 43 
283 16 
290 9 
297 20 
305 22 
314 42 
326 8 
349 4 


30 palas. 
d. g- 
195 0 
208 14 
218 4 
226 28 
233 52 
240 52 
247 31 
253 54 
260 5 

20 palas. 
d. g- 
265 ll 
271 27 
277 48 
284 20 
291 14 
298 39 
306 46 
316 16 
328 35 


20 palas. 
d. g. 
197 45 
210 5 
219 35 
227 41 
235 7 
242 0 
2438 32 
254 53 
261 9 

30 palas. 
d. g. 
266 15 
272 26 
278 50 
285 30 
292 29 
299 §2 
308 16 
318 6 
331 21 


10 palas, 
d. g. 
359 54 
17 35 
29 11 
38 21 
46 23 
53 36 
60 27 
67 0 
73 22 
79 29 

40 palas. 
d. g. 
84 44 
90 54 
97 20 
104 l 
111 0 
118 35 
127 12 
137 15 
151 30 


days 52 ghatikas, 


10 palas. 
d. g. 
177 16 
200 13 
211 41 
220 59 
229 1 
236 15 
243 5 
249 38 
255 59 
262 7 

40 palas, 
d. g. 
267 20 
373 31 
279 58 
286 39 
293 37 
301 ™ 
309 49 
319 53 
334 8 


O pala. 
d. g. 

1 59 
19 43 
30 47 
39 45 
47 33 
54 46 
61 37 
68 6 
74 21 
80 33 
50 palas. 

j g. 
85 45 
91 58 
98 26 

105 7 
112 16 
120 2 
128 39 
139 18 
155 1 
O pala, 
d. g. 
184 36 
202 21 
213 25 
222 22 
230 18 
237 24 
244 15 
250 44 
256 59 
263 ll 
50 palas, 
d. g: 
268 19 
274 36 
281 4 
287 45 
294 51 
302 39 
$11 17 
321 55 
337 38 


20b 


Moon's Anomaly and Equation of the Centre in Days, Ghatikas and Palas. 


TABLE IX—()—For Yogas, 


SURYA SIDDHANTA. 


n. Eqn, 

a Rage 10 20 30 40 50 + 8) 10 20 30 40 50 
Ghat.d.g. p. jd. g. p.jd.g. p.jd.g. p.(d. g. p.jd.g. p. | Ghat. d g. p.j d. g. p.| d. g. p.| da g p.| dg. p.{ d. g. 
0] gee 0 212) 0 425|0 637|}0 849;011 2 O 138 46 38| 18 48 29/18 50 20/138 52 11 18 54 2/13 55 
4 O13 14| 016 26/ 017 88| 019 51) 022 5| 0 2419 1 13 57 44/18 59 385| 14 1 26/14 316/14 5 7/14 6 
2 0 26 33) 0 28 46| 031 O| 033 14| 0 35 28) O 37 42 2 14 8 51| 14 10 48| 14 12 385/14 14 27 14 16 19/ 14 18 
3 O 3958! 042 13) 0 44 29|/ 046 44/049 O} 051 16 3 14 20 6/14 22 0/14 23 54/14 25 48/14 27 42/ 14 29 
4 O83 82/| 055 47/068 3; 1 020/1 23837|1 464 4 14 31 30/14 83 24/14 385 17/14 87 12/14 39 7/14 41 
6 1 711! 1 927/111 44/114 1] 11618] 118 37 5& 14 42 57/14 44 53/14 46 48/14 48 43 14 50 40/14 52 
6 1 20 65| 1 23 14) 1 26 33) 127 61| 1 8010); 1 82 28 6 14 64 34! 14 56 31/14 58 28/15 O 25/15 2922/15 4 
T 1 3447) 13711) 1 39 34| 142 57| 1 44 21) 1 46 44 7 15 615/15 8 17/15 10 19/15 12 21/15 14 23/15 16 
8 149 8/151 31| 16355) 156 20/ 168 45| 2 116 8 15 18 27/15 20 29/15 22 30 15 24 33/15 26 37 15 28 
9 32 3385; 2 6 1| 2 8 26| 21051/| 2 13 22| 2 16 52 9 15 30 43/15 32 47| 15 34 50/15 36 53/15 39 2/15 41 
10 218 23) 2 20 54) 2 23 25| 2 25 55| 2 28 26| 2 30 57 10 15 43 21) 15 45 30/15 47 89| 15 49 49/15 51 58/15 54 
14 233 35| 236 14/ 238 52| 241 31| 244 9! 24647 11 15 56 24/15 58 40/16 057/16 314/16 5 30\16 7 
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18 44217/ 446 32| 45047) 455 2) 4591715 4 1 18 17 49 57\17 53 50/17 57 43/18 136/18 56 29/18 9g 
19 5 8 45) 6 13 29) 518 12| 5 23 24| 5 28 37| 5 33 49| 19 18 14 12/18 18 34|18 22 56|\18 27 47/18 32 38/18 27 
20 540 9/ 6 46 29| 55249| 6 017|6 7441 617 19| 20 18 43 27/18 49 25) 18 55 23 | 19 2 30/19 9 36/19 18 
21 6 26 55/ 6 37 37| 65913]... wee ave 21 1928 3/19 38 23/19 59 via ne me 


Maximum equation—21 ghat., 


23 palas for Anomaly of 
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Maximum equation+21 ghat., 23 palas for Anomaly 


7 days 16 ghatikas 29 palas. 20 days 16 ghatikas 47 palas. 


Eqn. 
Palas. — 50 40 30 20 10 0 + 50 40 30 20 10 8) 
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ee ae 18 <n: men 73339| 75463| 8 513| 21 = ..  |20 84 3/20 55 39:91 6 
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& 124040) 12 42 36) 1244 31/ 1246 27/12 48 22112 5018 5 26 14 41/26 17 5/26 19 29| 26 21 33/26 23 55 26 96 
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O 133725| 13839 16/1341 7/184258|18 44 49/13 46 38 O 27 22 17/27 24 21] 27 26 40] 27 28 55/27 31 6/27 33 
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jar years and New moons from B.C. 1 to A.D. 2000 (Surya Siddhanta).* 


or ; : , : rr + 324°83647 
147°65293 + 177°18353 + 206°71411 + 236°24470 + 265°77529 + 295°30588 } + 35436705 
9-880 + 11856 + 13832 + 15°808 + 17-784 + 1970. f+ hee 
+ 23°7192 
Asvina Kartika Margasira Pausha A.D. Magha A.D. Phalguna Chaitra 
D> > al al ina) —_ 
| s a o] g 8s | cS} | cs} d 8 
oe a Nee s 34 S348 3 Ls 2 ua 4 te g 
ae we SE mS tae ee ORS Se ht g ee a a 2 ee 
So 3s i s i o 8 H 2 7. iB a. 6 Fa Org oom rr See 8 
Soak Fa am ES As Fs 4-6 ite le ~ ee Pm ht oe ESCA Se 
Au 18 ‘63 #70 16 #-69 2N 15. -23 Pausha. 6D 140 76 #17’ 6dr 13 -99¢6F ii -a¢ 
= if 16 Kshaya. + Mr 13:36 
fee euicbs: G60 > 6.) -O8-*EN- 4 “59° 1D “12 2a 2 65 4M > ty 298° 6 My 
Au 26 90 2S 2 +483 30 240 96 5N 23@ -49 7D 23 -02 3 idr 21 +55 3F 20° -o8 
= at2°3 10 Mo 8238 32N 19 86 4D 129° -39 5 Jr 10 -92 7F 9 +45 1Mr 9 -98 
se ie 6 O° 25 49 "2 N 1: “3 LN. 30° +7 2D .20 5-20 -obe £0r « 280" :-89 g F Be ae 
Au 23 +53 3S 226 06 40 21 «39 6N 20 -19 7D 19 65 .6 2dr 18 +18 3F 160 -7 
ese "43 52 OF 10 26° 3N 9 49 5D (9 of T 6CJr 7 be 1F 690:08 2 Mr 7 -61 
Au 3le ‘79 68 30 +33 70 29 -8§ 2N 28 -39 3D 27 92 8 5BJr 260-45 6 F 24 -98 
Au 20 16 38S 18 -69 60 18 -22 6N 16 -7% 1D. 16 ---28 +9 2dr-lie. 81 45-12 
me ees 920117 $94 N~ 6 +135 D <60' es 10 “7 Ir 4 348 EF: 33: 7h. Bee 4 ee 
Au 28 «+43 6S 26 -96 10 2% +49 3N _ 2590-02 4D % BB 44> 6dr 29-0:06-.7 BSE et 
> 16 +32 560 15 -8 TN -14¢0°39 1D 13 -92 128 33r 12 -45 4F 10 -98 6 Mr 11 -51 
moe. 468 80 4.339 -4N 2-2 6D 28 +38 7D Bl hh “Aes Sede ote 386-3 Fae 
iu 25 «6°06 «©7S 280 59 20 23 «12 3N 21 -65 OD: 2h 21k. 44-6 dr 139 <c97e1. Bs ee 
mean 86 "6 O 913). 49 1N It 09 ° 2D 06 56 IG 43F 9 -68 5F 7 +61 7Mr 90 :14 
S$ 6200°32 300 O11 85 OCC C8188 CEN O89 1D 29 -45 16 2Jr 27 98 4F 26 51 
Au 2le +69 18 20 -22 20 19 -7%37 4N 18 -98 6D 37 4-8) AN. 7dr 115% 2 -F. tee 87 
ieee wee OF Oe OPN 7g “gg 3 De ag 16 (4 Sr 60 1 6Y 4 934. 7 Sp 8 owe 
Au 29 +95 485 28 +49 60 28 -02 7N 26 ‘55 2D 260 :08 19 3Jr 24 -61 5F 23 -14 
on 19 32 30 #17 «+38 4N #15 -91 6D ilbe +44 20 7J3r 13 -97 2F 12 -51 4 Mr 13. -04 
- 17 +S 
ee ae ©9 O 26-46 SH 3 NH 45 39 3D «Se 81 946 Jr 6 Jr 31 -87 1Mr 2 -40 
Au 26 59 56S 2 +12 60 20 -65 1N 230 -18 2D 323 .:71 22 43r 21 -% 6 FP 19 +77 
4.548 £0,140. 01-5N 19 55°7D «18 08 28 #1d3r 10 61 3F 9 -14 4 Mr 10 +67 
meecktee 2 Ol es) 8°8m 1 ~9t' 4D “1 ag 5D 30 :97 24 T7Jr 29 +50 2F 28 -03 
du 230 22 5S 2le °7% 70 21 -28 1N 19 -81 3D 19 -34 25 4Jr 17 -87 6F 160 -40 
aeem ie 244) $110) O66 NY 9 -18°7D “6 -71 96 O35r 7 -% 3 F 500°77 6 Mr 7 :30 
iu 31 «48 «©2228 30 O01 30 29 #84 5B N 28 -07 6D 27 61 27 1Jr 260 -14 2F 24 67 
ame "es. 8 82019 98 7 O18 3-91 38N 17 4 3D 160 ‘97 28 5Jr 15 80 7F Md -03 
> ¢ %% 60 7 38 GN 5 #1 1D f0 8 SO %23r 3 87 4F 2 +40 5 Mr 3 -93 
iu 28 +11 28 26 °65 40 26 +18 BN _  24@0°'71 7D 2% -24 gO ldJr 22 :77 3F 21° -30 
eae 2O 16 . 8408S HN ite 07, 4D 13 = «60 84066 Ie 18. -18 7F 10 ‘67 2 Mr 12 -20 
Boe ee 8 O° 46.91°9N @ 44° 1D 8-97 $a %Bdr 1 80 5 Jr 31 +03 6F 29 ‘56 
m2 86°75l6U8h 8 (68390 288 640 99) 81 O6N O81 (B34 7D 20 ‘87 $38 2Jr 19 40 3F 17° -93 
3 120064 20 12 +17 3N 10 -71 5D 10 -24 3&4 6GIr 8 °77 1F 7 +30 2 Mr 8e :83 
om 2@ 01°60 1 64 10 81 07 3N 29 -60 4D 29 +18 36 5&5 Jr 270 66 7F 2% -19 
iu 22 -388«O 38S 20 «991 6 O 20 -44 6N 18 97 1D 18 30 36 3Jr 170 03 4F lke -56 
9 °28 20 8 ‘81 4N 7 -34 5D 6 °87 87 @7Jr Bo ‘40 1F 3 -:983 3 Mr 5 -46 
lu 29 64 7S 28 +17 10 27 -70 3N 26 -23 4D 20 ‘77 38 6Jr 2 -30 7F 22 +83 
= ay OL 6 ©6660 947. 07° 7N 150 60 2D 18 +18 89 33r 13 66 5 F 12 +19 6 Mr 13 -72 
17. ‘54 


* From A.D. 600 to A.D. 999 Arya Siddhanta figures have been given in detail, while Surya Siddhanta figures for the same period 
given in abstract at pages 76—79 below, 
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N.B.—For Surya Sidddanta- figures for A.D. 500 to A.D. 999 see pages 76—79 below. 
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N.B.—For Surya Siddhanta figures for A.D. 600 to A.D. 999 see pages 76—-79 below. 
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Anomaly of first New-Moon. 
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N.B.— For Surya Siddhante figures for A.D. 500 to A.D. 999 see pages T6—T79 below. 
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N.B.—For Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages T6—79 below. 
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N.B.—For Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages 7 
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Au = os 60 2 -70 1N 22 -23 2D 21 ‘76 90 4 Jr 200 -29 5¥F 18 -82 7 Mr 20. °35 
Rs Si 47 
S 18 $3 40 18 07 5N 11 60 7D lo 18 91 I14Jr 9% “66 83F 8 ‘19 4Mr 9 72 
ee 80 ol Os Dl 088025317" 96.4 N. (300: 49 6D 30 02 92 TJr 28 5 2F 2 09 
§ 20 ‘80 70 2 -33 1N 18e0°8 3D 18 ‘39 938 4Jr 16 92 6F 15 -45 7 Mr 16 -98 
SiGe) 49 64 OF Os FOCEN* Gl 25 4-D = 74-16. vO4,. 2dr 26 - 29 3F 4 -82 5Mr 6 ‘35 
Au 30 53 28 299 06 30 28 ‘59 5N 27 18 6D 96 > 662 96°: 13" 95: AO ORE oe 
8 18 48 70 17 96 2N 16 $0 4D 16 02 96 5 Jr 14 “55 7¥ 13 O08 1Mr 130 6 
S 6000 50 6 38 6N 4 81D 4 89 9T Q2dJr 2 -92 4PF 1 45 5 Mr 2 -98 
Au 27- ‘17 2S 92 70 40 2% -23 5N 23 ‘76 7D 2% -29 98 ldJr 210 ‘82 8F 20 ‘3 
m 15 06 10 14 $9 SN 18° 1412 4D 12-65 -988 -6J3r llo -19 [FF 9 -72 2Mr ill 25 
ed. dS 16 OLS, 06-9 N < Fu 49 2D ©: 2.02 8D 8lo 65 800 5 Jr 30 08 6F 28 ‘€3 
§ 22 +32 40 21 -86 6N 20 -39 7D 19 -92 Of 2Jr 18 -45 3F 16 #°98 5 Mr18 ‘51 
mo 40.4 O. ii 88 3H. 92 96 6D. 9 29 (PA. 6 Ir -T 82 1F 6 °35 2Mr 7 ‘88 
S 1 06 68 30 69 10 300 13 2N 280 ‘66 4D 28 ‘19 OS Bdr 26 ‘72 TE: 2% -26 
8 19 996 BO 199 49 7N 18 102 1D 17 35 O8f 35r 16 -09 4F 14 ‘61 6 Mr 15 ‘15 
ieee an, Te AeA. 6. 39 Do 692 (88 «1 dr 4 5M 1F 2 -98 3Mr 4 ‘61 
Au 280 70 78 27 +23 10 2 76 3N 25 ‘29 4D 2% 82 -06 6dr 23 -35 #1F- 210 “96 
me ia 69 60 16 128.9N 14. 65 2D. 14-19) ST 8dr 13 “72 5 F 1leo'25 6Mr 12 °78 
Cte 68 8 On hs -40--B We £5708 6D 3. BS OS ol de (2 7-08 2Jr 3le 61 4Mr 1 -14 
. Au ~ 32 20 23 -39 3N 21 +92 5D 210 45 98 6Jr 19 -98 1F 18 ‘51 3 Mr 20. ‘04 
S 23 +86 
Ss 13 3 60 12 46 1N 11 -29 2D 100 ‘82 109 4dr 9 ‘35 5K 7 °88 TMr 9 ‘41 
S§ 2 689 40 2 12 560 31 ‘65 7N 3000-18 1D 29 ‘71 14 3dr 28 :26 4F 2% ‘78 
Ss 21 49 30 21 02 4N 19 65 6D 19 ‘8 12 @TdJr 17 ‘61 2F 16 ‘14 3Mr 16 ‘67 
PB 9 86 70 90 39 1N Te 92 3D 7 ‘45 #%(48 4dr 5 98 6F 4 ‘61 1Mr 6 ‘04 
-Au 30 -22 48 280 75 60 28 :29 TN 26 ‘82 $D 2 ‘> 48: 3dr 2% “88 6B BPe°s8y-4i 
rs 18012 30 17 ‘5 6N 16 -18 6D 18 ‘71 16 1dr 4 ‘24 2F 12 -77 4 Mr 14° °31 
mm %] 49 10.7 02 @N 5 +bB4D 5 € 16 Br 38 il 7F 20 ‘14 1Mr 2e ‘67 
-Au 26 °86 58S 2% 39 60 24 ‘92 1N 23 ‘45 2D 22 ‘98 17 4Jr 2o 51 6 F 200 04 
Pa 14 7 40 14 28 BN 13 817D 12 -3 $18 i1dJr 100 -88 3 9 +41 #4 Mr 10 ‘94 
ee Mee i. S. O6 8 Ne 8s 8 4D 1, 41 6D Ble -24 19 TJr 29 ‘77 2F 2 :80 
(Ss 23 -02 70 22 +b 2N 21 08 3D 20 ‘61 20 5bJr 19 ‘14 6¥ 17 -67 1 Mr 18 -20 
iS 11 ‘89 40 10 92 6N 90 45 7D Se 98 22 2dr 7 ‘61 4F 6 -04 B Mr 9 7 
fAu:-31 75 28 30 ‘28 30 2990 81 BN 28 ‘34 6D 2% ‘87 22 1dr 26 ‘41 2F 24 +94 
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8923 879 744 21M 


3924 880 745 21M 
$925 881 746 21M 
$926 882 747 21M 


$927 883 748 21M 
3928 884 749 21M 


$929 885 750 21M 
8930 886 751 21M 
3931 887 752 21M 


$932 888 753 21M 
8933 889 754 21M 
8984 890 755 21M 


v935 891 756 21M 
8936 892 757 22M 


3937 893 758 21M 
3938 894 759 21M 
£939 895 760 21M 


8940 896 761 22M 
3941 897 732 21M 
8942 898 763 21M 


8948 899 764 21M 
8944 900 765 22M 
8945 901 766 21M 


8946 902 767 21M 
8947 903 768 21M 


8948 904 769 22M 
8949 905 770 21M 
8950 906 771 21M 


8951 907 772 21M 
8952 908 773 22M 
8953 909 774 21M 


$954 910 775 21M 
8955 911 776 21M 


8956 912 777 22M 
8957 913 178 21M 
8958 914 779 21M 


8959 915 780 21M 
$960 916 781 22M 
8961 917 782 21M 


*6562 4°81881 25-103 


"9149 23°44782 23-297 
1736 12°55626 19°385 
4323 1°66470 15-543 


*6910 20°30372 13-676 
"9496 9°41246 9-834 


"2083 28:05119 17-968 
-4670 17°15961 4°126 
"7257 6°26805 0-283 


"9844 2490708 25-971 
*2431 14:01551 22-129 
‘5017 =3°12395 18°287 


*7604 21°76298 16°421 
‘0191 10°87140 12°579 


*2778 29°51043 8°736 
*5365 1861887 6870 
‘T951 7°72760 3°028 


0538 26°36632 1:161 
°8125 15:47476 24°874 
‘5712 458319 21:032 


*8299 23°22222 19-176 
"0885 12°33066 15°323 
"3472 =1°43909 11°48] 


*6059 2007811 9°615 
*8646 9°18655 5°773 


°1233 27°82557 3-906 
*3819 16°93401 0-064 
"6406 6°04245 23-776 


*8993 2468146 21°910 
*1580 1378990 18-068 
"4167 2°89834 14:226 


6753 2153736 12°359 
9340 10°64580 8517 


"1927 29°28482 6651 
‘4514 18°39326 2-809 
‘7101 750169 26:521 


‘9687 2614065 24-655 
2274 15°24976 20°813 
‘4861 435759 16°970 
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2 Mr 24@0 ‘63 
1 Ap 12 ‘52 
5 Ap 1 :89 
4 Ap 19 °79 
2 Ape 46 
6 Mr 29 ‘52 
5 Ap 17 :42 
2Ap 5 :79 
7 Mr 26 :15 
6 Ap 14-05 
3 Ap 3 +42 
7 Mr 22 -79 
6 Ap 10 ‘68 
4 Mr 31 ‘05 
2 Ap 18 -95 
i ap] “38 
4 Mr 27 -68 
3 Ap 150 ‘58 
7 Ap 4@0°95 
5 Mr 24 °3) 
4 Ap 12 :21 
ihn 1 ss 
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‘85 2J1 17¢e0 
2g 631 6 
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“85 TMI i3 
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+) “2 Je SIG 
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e433 
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90 1.J] 31 
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N.B.—F or Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages 76—79 below. 


TABLE X- 
+ 118°12235 
+ 7904 
Bhadrapada 
me 
x § 
442, 3 
So gs 
qs Fs 6 <3 
69 6 Au 2] °-f 
(96 2An 10 6 
‘32 6J1 29 +2 
‘22 56 Au 170 °7 
59 3 Au Te °<1 
95 7J1-27 4 
°86 6 Au 14 *3) 
‘22 3Au 3 “¥ 
‘9 2 Au 22 °6! 
*12 
‘48 7 Au 12 0 
85 4J1 3 3! 
‘76 3 Au 19 2 
4i3 7 ia. 83 26 
48 5 Ji 290 -0) 
‘38 3 Au 15 °9) 
“75 1Au 5 “23! 
‘11 7T An 24 “i 
65 
‘01 4 Au 13 °54 
38 1Au ll] ~“§] 
28 7 Au 20 °8] 
64 5 Au 10 <1) 
01 2J1 30 = °54 
ol fF An tt? 
‘28 5 Au 66 °81 
64 35) 27 °11 
54 2Au 15 °07 
‘91 6 Au 3 °:44 
27 6 Au 22 -:34 
*81 
"7 2 An 1) “WS 
64 7TAu 1 -@ 
44 6 Au 18 = ‘97 
80 3 Au 80 :33 
17 7Jl 380 
‘07 6 Au 16 60 
44 3 Au 4 ‘OF 
°80 2 An 23 °86 
33 
‘70 7 Au 13 °323 
07 4Au 2 -60 
°97 3 Au 20 +60 
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Arya Siddhanta. 
+ 14765293 + 17718853 + 20671411 + 23624470 4 268°77529 + 2995-30588 Teeaee 
+ 9°880 4+ 11°856 4 13839 + 15-808 4 17-784 4+ 19-760 + ae 
4 23-712 
Asvyina Kartika Margasira Pausha A.D. Magha A.D. Phailguna Chaitra 
ant Pa na Pa Pm nay Pa 
GS ci es aq 8 =} 3s cq s r=] x a «68 
Pe fe Se 8 ae Peas SS Ba fe See Se eS 
Dire: 8 (8 SoS £ Ss see ae $s EK 8 ie En ae oS ¢ fee e ae 
Peon se eon Eos Gs ES ark Pa a. Es 4 & ard 
6S 19 @ 1:0 199 189° 2N 17 ‘71 4D 17° 2%: a8 Br 16 OT 7F 14 -°30 1 Mr 16 
S--5901 02 5 Of Se SEOT N 7 08'4 Di 6 «Cl aa 6S dr CBC 4F 3 -67 6Mr 40 -20 
1 Au 280 -38 2S 26@-91 40 2 -45 5N 24 ‘98 7D 24 31 95 2dr 23 04 3¥F 210 ‘67 
Se igs 85: 1 OF 1 BIS N® 14 34 | DF ISK BT ae (CCG O12 40 7F 10 -93 2 Mr 12 
MS 65 6 60 5 18 TN 3 12D 8 -%& OF 3dr 10 “7 6 ir 31 40. 6 ee 
2Au 26 -02 50 24 -08 GN 22 61 1D 220 14 28 2Jr 20 ‘67 4¥ 19 -20 5 Mr 19 
38 24 -BB 
Be 2204691 2 OCIS. 444 N 10% 49703 D "100. 31 ° ao” Oo Jt 9 08 1¥ 7 -37 3Mr 9 
8 2 33s 60% 1° 81 10 31 24 2N 290 287 4D 29 -40 30 Sdr 27 +93 7F 26 
48 21 +18 50 200 71 7N 19 -24 1D 18 -77 S14 #£340dr 17 -30 6F 15 83 6 Mr 17 
18-10 -55 630 “0 08 4N ~8 61 6D° 8° 14-832 TI 6 -6F oF & 20's Me 5 
5 Au 29 ‘91 78 280 44 10 27 -97 3N 26 50 5D 2 -03 33 6dr 24 37 1F 23 
48 176 81 60 17 +34 7N 15 87 2D 15 +40 S34 3dr 13 -93 BF 120 -46 6 Mr 13e :99 
Dargai $0.6 91 6M &. 44 CD 4 WT -36. lide 3-30 2F 10 -83 4 Mr 360 
6 Au 27.54 §1 89 26 07°20 9 61 4N 24° -14 5D 23 -67 36 7dr 220 a ¥ 20 
3 Mr 21 
OS bd oo -44 68 O 480. 97 OD WIS Bo 88 D 42 -- 03'°% sv" 4 Tr 10 BG 6F 9 -09-7 Mr 10 
eo, Set ig O88 86. B46 NM. 1 87 7D 1 | 4 1D 300 -93 38 3dr 29 -46 4F 27 
1S 22 -71 30 22 +24 4N 200 -77 6D 20 -30 39 @TdJdr 18 -83 2¥F 17 -°36 3 Mr 18 
oS 219-97 <4 O 1. 20°88 N-Med 13°83 D9 «4 a0 6 Ir oF (586 6F 6 -73 1Mr 7 
3 Au 31 +44 48S 29 +97 60 2980750 1N 28 -03 2D 27 56 a4 4dr 26 09 BF 24 
eigen OS © (619s. ST CRN 17" -40e6 D ls. 93. agi 2dr Is 4He 2¥F 18 -99 4 Mr 150 ‘52 
os S8ord1 10/18). 44 9NM 6: 77 °2D. 6 30° ag Bt @ SB 7F 3 +36 1 Mr 400°89 
4 Au 290007 58S 27 60 70 27 +13 1N 2 66 3D % -19 ga 4dr 23 -73 6F 22 26 
28 15 97 40 15 50 6N 14 03 7D 18 6 45 2dr 120 -09 3 1l0e ‘62 5 Mr 12 
Ws Bb '34 10 4 87 3N 3 40 4D 2 98 46 Gir lo “46 7 Jr 30 99 2Mr 1 
4Au25 10 70 23 -77 2N 22 -30 3D 210083 47 5dr 20 -36 6F 18 -89 1 Mr 20 
6S 24 -23 
SS “1s. 60 “5 O “43 . -13°6 N41 66 1D 11 19  gQCU tT 4F 8 ‘2 5 Mr 8 
78 t +<97.73:0 1 50 40 310 ‘:03 5 N 29 ‘56 7D 29 -09 4g a: 62 3 F 26 
6S 20 §7 tO (2060 40 ZN’ .18:-93° 4D i8 -46 50 BJ: i6 “4 ry 52 2 Mr 17 
48°10 -23 50 90076 7N 8 29 1D 7 ‘88 64 3dr 6 “36 iy oo 306 wee 
San 20. 66 398 99 +13 40 98 -66°@¢N “37 “419 7D 2 -72 69 2dr 25 -25 3F 230 
7s-17 560 20 17 038 3N 16 86 5D 15 -09° 69 Jr 13 -63 1K 120 ‘15 3 Mr 13 
48 ge 87 60 6 40 TN 4 98 2D 4&4 +46 64 3Jr 2 ‘99 5 F leo 52 7 Mr 3 
2 Au 27 23 38 2% 7650 2% 29 6N 23. -82 D 23 -35 55 2dr 21 ‘89 fr F 20 
5 Mr 21 
De 5-19 20 old 66°4N 13° 19°53 D132 -79° ge 7dr 11° 1F 9 -78°3 Mr 10 
ae aie Om oe Oe LN 1 69D lo -09 4D 30e 62 57 6dr 29 -18- 7 EF 27 
48 22 -39 50 21°93 7N 200 46 1D 19 +99 58 3dr 18 ‘B2 5K 17 ‘06 6 Mr 18 
1s 11 ‘76 3:0 11 29 4N 9o ‘82 6D 9 35 59 7 Jr x s8 2¥#K 6 41 3 Mr 7 . 
6S 1 13 78 30 66 20 30 +19 3N 28 -732 5D 28 -2% 60 6dr 26 78 1F 2% : 
5S 199 03 60 l8e 56 1N 17 09 2D 16 62 64 4dr 15 ‘15 5F 13 -68 7 Mr 15e0°21 
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3962 918 783 21M 
3963 919 784 22M 
3964 929 785 22M 


3965 921 786 21M 
3966 922 787 21M 


3967 923 788 22M 
3968 924 789 22M 
3969 925 790 21M 


3970 926 791 21M 
3971 927 792 22M 
3972 928 793 22M 


3973 929 794 21M 
8974 930 795 21M 


$975 931 796 22M 
8976 932 797 22M 
3977 933 798 21M 


3978 934 799 21M 
3479 935 800 22M 
3980 936 801 22M 


3981 937 802 21M 
3982 938 803 21M 
3983 939 804 22M 


3984 940 805 22M 
3985 941 806 21M 


3986 942 807 21M 
3987 943 808022M 
3988 944 809 22M 


3989 945 810 21M. 


3990 946 811 21M 
3991 947 812 22M 


3992 948 813 22M 
$993 949 814 21M 


3994 950 815 22M 
3995 951 816 22M 
3996 952 817 22M 


3997 953 818 21M 
3998 954 819 22M 
3999 955 820 22M 


4000 956 82] 22M 


‘7448 2299662 15°104 861 
‘0035 12:10505 11°262 862 
‘2621 1:213848 7419 863 


5208 19°85251 5553 864 
‘7795 =8'96095 1711 865 


°0382 27°59996 27°399 866 
*2969 16°70841 23557 867 
‘5556 5°81684 19°715 868 


"8142 24°45586 17°848 869 
‘0729 13:56430 14-006 870 
3316 2°67283 10°:164 8714 


5903 2131175 8-298 872 
*8490 10°42019 4455 873 


‘1076 29°05922 2:°589 874 
*3663 18°16765 26°301 875 
"6250 7°27608 22:459 876 


*8837 25°91511 20°593 877 
"1424 15°02354 16°751 878 
‘4009 4:13198 12-908 879 


‘6597 22°77101 11:042 880 
‘9184 11°87944 7°200 881 
‘1771 =9:98787 3°358 882 


43583 19°62690 1°491 883 
$944 8°73533 25°204 884 


9531 27°37436 23°337 885 
‘2118 1648280 19°495 886 
4705 5:59122 15°653 887 


‘7292 24:23025 13°787 888 
‘9878 13°33869 9°944 889 
"2465 244712 6102 890 


5052 21°08615 4°236 891 


‘7639 10°19459 0°394 892 - 


0226 28°83360 26°082 893 
*2812 17°94204 22°240 894 
‘6399 7:04979 18°397 895 


‘T7986 25°68950 16531 896 
‘0573 14°79794 12°689 897 
‘3160 3°90637 8846 898 


56746 22°54539 6980 899 


Week-day of 1st January. 


Dea ORD WN HTH 


Ot Oo 


= IN 


HAD RO NEO OY 


m GC Ot H Go bo aN OU bo 


bo 


@’s Anom col, 6 


(’s Anom col. 7 


Vaisakha 


Week-~day 


Month 


reo 


oO Ot [ oho) Shs or all sad OU Oo we 1 09 Eo ~~ Om aloo Db Ole oo 


b= Oo “TO on obo (Sore 


7 Ap 


4+ 29°530569 
+ 1976 
Jyeshta 
ma 
a 8 
2 44 
1+) o f=] bb 
i} o (a) 
. EMA 
‘74 3 My 13 
‘ll 7 My 2 
‘47 6 My 21 
‘Ol 
‘37 3 My 9 
‘74 1 Ap 29 
‘64 7 My 18 
"(00 4 My 70 
°37 «1 Ap 250 
‘27 7 My 14 
‘64 5 My 4 
“00 | 2 Ap 23 
(4 My 23 
‘90 1 My 1l 
‘27 5 Ap 30 
"16 4 My 19 
53 2My 9 
‘90 6 Ap 27 
‘80 5 My 16 
16 2 My 5e 
53 7 Ap 25 
"43 5 My 12 
*80 3 My 2 
‘16 2 My 21 
‘69 
‘06 6 My 10 
‘43 3 Ap 28 
*32 2 My 170 
‘69 7 My 7oO 
‘(06 4 Ap 260 
96 3 My 14 
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N B.—For Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages T6—T79 below. 
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+ 11812235 
+ 7904 
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as a c 
su 4 Z 
225 2 § 
>a Q 
33 TAu 9 8 
70 56J]1 30 °-2 
‘60 4 Au l8e ‘Li 
‘96 1Au 60 ‘4! 
*33(45 Jl 26 °8€ 
7Au 2 °-3 
‘23 4 Au 14 “7K 
60 Z2Au 4 i & 
96 1An 22 ©@ 
“49 
‘*86 656 Au ll °°3 
“23 3/3) 3i “TE 
12 1Au 190 66 
‘49 6 Au 8 -Of 
86 3J1 28@ °3% 
-76 2 Au 16 *2¢ 
12 GAu 5 65 
49 5 Au 23 “bE 
“02 
39 2Au 12 "93 
76 7TJARA 2-H 
‘65 6 Au 21 “he 
02 32Au 9 BE 
‘389 7 J) 390 9 
“28. 6 Aut i? -@ 
65 4Au 7 1s 
705 (1 J1 26 "DE 
3 Au 25 Os 
‘92 7 Au 14 "AG 
28 4Aun 3 °8) 
65 3 Au 22 7 
18 
55061 Au ll ‘Oe 
92 B56 J)] 3i “45 
81 4 Au 199@0 °34 
‘18 1 Au §8@0°T! 
55 6 J] 28 ~~ :0% 
“$4 4 Au 15 “9% 
*81 2Au 5 “34 
"18 1 Au 24 3 
‘Tl 
08 5 Au 12 6) 
44 23° Au 97 
H-.1 Au: 20 «Fi 
‘71 6 Au LOO °24 
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N.B.—For Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages 76—79 below. 
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Fraction of 
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4078 1034 899 22M +7517 29°39043 12:580 977 
4079 1035 900 23M -0104 18°49886 8-737 978 
4080 1036 901 23M :2691 7:60730 4:895 979 


4081 1037 902 22M +5278 26-24633 3-029 ggo0 
4082 1038 903 22M ‘7864 15:35476 26741 9814 
4083 1039 904 23M ‘0451 4-46319 22-899 gg9Q 
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N.B.—For Surya Siddhanta figures for A.D. 500 to A.D. 999 see pages 76—79 below. 
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3629 
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3633 
3634 
3635 
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3637 
3638 
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19M 
18M 
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19M 
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18M 
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18M 
19M 
19M 
18M 


18M 
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19M 
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18M 
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19M 
18M 
18M 
19M 
19M 


18M 
18M 
19M 
19M 
18M 


19M 
19M 
19M 
18M 
19M 


Fraction of 
day 


3613 
*6200 
‘8788 
1375 
3963 


*6550 
*9138 
°1726 
4313 
“6901 


:9488 
‘2076 
*4663 
‘7251 
‘9869 


"2426 
"5014 
‘7601 
‘0189 
“2776 


5364 
"7952 
"0569 
*3127 
“5714 


"8302 
“0889 
*B477 
"6065 
"8652 


*1240 
"3827 
*6415 
‘9002 
"1590 


‘ALTT 
"6765 
°9353 
"1940 
4518 


“F116 
‘9703 
*2290 
‘4868 
‘7466 


"0053 
2641 
"5228 
‘7816 
0403 


First New-Moon in Solar 
Year 


27°5063 
16°4146 

55229 
241618 
13° 2701 


2°3784 
21°0173 
10°1256 
28°7644 


17-8727 © 


69810 
25°6199 
14°7282 

3°8365 
22°4754 


11°5837 
06920 
19°3309 
8°4392 
27-0781 


16°1864 
52947 
23°9336 
13°0419 
2°1502 


20°7891 
9°8974 
28°5362 
17°6445 
6°7528 


25°3917 
14*5000 

3'6083 
22°2472 
11°3555 


0°4638 
19-1027 
82110 
26°8499 
15°95 82 


50665 
23°7054 
12°8137 

1:9220 
20°5608 


96691 
28-3080 
17°4163 

65246 
25°1635 


Anomaly of first New- 
Moon 


12°720 
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5034 
3°168 
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23°037 
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17°327 
13°485 
11°618 
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3655 


3656 
3657 
3658 
3659 
3660 


3661 
3662 
3663 
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3668 
3669 
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3676 
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3684 
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3700 
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fx 
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19M _ = ‘5579 
18M +8166 
19M ‘0754 
19M = ‘3341 
19M +6929 
18M ‘8516 
19M +1104 
19M = °3692 
19M °6279 
i8M_—-8867 
19M -1454 
19M +4042 
19M ‘6629 
18M -9217 
19M = +1805 
19M +4892 
19M -6980 
18M = +9567 
19M = -2155 
19M +4742 
19M = -7330 
18M _ :9918 
19M = *2505 
19M = -6093 
19M -7680 
19M 0268 
19M 2855 
19M +5443 
19M ‘8031 
19M -0618 
19M _~ -3206 
19M 5793 
ISM -8381 
19M _~ = 0958 
19M +3556 
19M °143 
19M-~sVL 31 
19M -1819 
19M =-3906 
19M = °6494 
19M _~ = ‘9081 
19M ‘1669 
19M = +4256 
19M = ‘6844 
19M = -9432 
19M _—-2019 
19M = +4607 
19M +7194 
19M = ‘9782 
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First New-Moon in Solar 
Year 


14°2718 
3°3801 
22-0190 
11:1273 
0° 2356 


18-8745 
7°9828 
26°6217 
15-7300 
4°8383 


23°4772 
12°5854 
16937 
20°3326 
9°4409 


28-0798 
171881 

6°2964 
24°9353 
14:0436 


31519 
21-7908 
10°8991 

0:0074 
18°6463 


77546 
26°3935 
15°5018 

46101 
23°2489 


12-3572 
1°4655 
20°1044 
9°2127 
27-8516 


16°9599 
6°0682 
24°7071 
13°8154 
2°9237 


21-5626 | 
10-6709: 
29°3098 
18-4181 
75264 


26°1653 
15:2736 

4°3819 
23°0207 
12°1290 


Anomaly of first New- 
Moon 


18°737 
14°894 
13-028 
97185 
5°343 


3°476 
27:188 
25°321 
21°478 
17°635 


15°769 
11°926 
8-083 
6°216 
2374 


0-507 
24°219 
20°376 
128509 
14°666 


10°824 
8:957 
5114 
1:271 
26°959 


23°117 
21-250 
17°407 
13564 
11-698 


7855 
4013 
2°145 
25°857 
23°990 


20'148 
16°305 
14°438 
10°595 

6°753 


4°886 
1:043 
26°731 
22888 
19°045 


17:179 
13°336 
9-493 
7027 
3°784 


A.D. 


Kaliyuga 


3701 
3702 
3703 
3704 
3705 


3706 
3707 
3708 
3709 
3710 


3711 
3712 
3713 
3714 
3715 


3716 
3717 
3718 
3719 
3720 


3721 
3722 
3723 
3724 
3725 


3726 
3727 
3728 
3729 
3730 


3731 
3732 
3733 
3734 
3735 


3736 
3737 
8738 
3739 
3740 


3741 
3742 
3743 
3744 
3745 


3746 
3747 
3748 
3749 
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Week-day of Ist January 
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19M 
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19M 
20M 
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19M 
19M 
20M 
19M 
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20M 
19M 
19M 
19M 


20M 
19M 
19M 
19M 
20M 


19M 
19M 
19M 
20M 
19M 


19M 
19M 
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19M 
19M 


19M 
20M 
19M 
19M 
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19M 
19M 
20M 
20M 


19M 
19M 
20M 
20M 
19M 


19M 
20M 
20M 
19M 
19M 


Fraction of 
day 


for A.D. 500 to A.D. 999. 


First New-Moon in Solar 
Year 


1:2373 
19-8762 
89845 
27-6234 
16-7317 


58400 
24-4789 
135872 

2:6955 
21:3344 


104427 
29-0816 
121899 

7-2982 
25°9370 


15-0453 
41536 
22°7925 
11-9008 
10091 


19-6480 
8°7563 
27°3952 
165035 
56118 


24°2507 
13°3590 

24673 
21:1062 
10-2145 


28°8534 
17-9617 

7-0700 
25-7088 
148171 


39254 
225643 
116726 

0°7809 
19-4198 


85281 
27-1670 
16°:2753 

53836 
24-0225 


13:1308 
2:2391 
20-8780 
9-9863 
28°6251 


Moon 


Anomaly of first New- 


27-496 
25°629 
21°786 
19°919 
16:077 


12:234 
10-367 
6524 
2°681 
0-815 


24-527 
22-660 
12817 
14:974 
13°107 


9-265 
5423 
3555 
27-267 
23-425 


21:558 
17-715 
15°848 
12-006 

8163 


6°296 
2°453 
26°165 
24'298 
20°456 


18°589 
14°746 
10-903 
9037 
5194 


1°351 
27-039 
23°196 
19°354 
17-487 


13-644 
11-777 
7936, 
4093 
2°225 


25°937 
22-094 
20°227 
16°384 
14°518 
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Kaliyuga 


3751 
3752 
3753 
3754 
3755 


3756 
3757 
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3759 
3760 


3761 
3762 
3763 
3764 
3765 


3766 
3767 
3768 
3769 
3770 


3771 
3772 
3773 
3774 
3775 


3776 
3777 
3778 
3779 
3780 


3781 
3782 
3783 
3784 
3785 


3786 
3787 
3788 
3789 
3790 


3791 
3792 
3793 
3794 
3795 


3796 
3797 
3798 
3799 
3800 


Week-day of Ist January 
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Commence- 
ment of 
Indian Solar 
Year. 
HH 
° 
=| 
> So mh 
a © 
i es 
3 
bh 
fy 
20M :1748 
20M +4335 
19M +6923 
19M~ ‘9511 
20M -2098 
20M +4686 
19M _ = 7273 
19M ~ =. ‘9461 
20M = -2.448 
20M 5036 
19M -76:23 
20M ‘0211 
90M =: -2799 
20M -5386 
19M -°7974 
20M -0561 
20M -3149 
20M °5737 
19M +8324 
20M +0912 
20M _°3499 
20M -6087 
19M -8674 
20M -:1262 
20M °3850 
20M _ = ‘6437 
19M -°9025 
20M °1612 
20M 4200 
20M ‘6787 
19M -9375 
20M °1962 
20M 4550 
20M 7138 
19M 9725 
20M 2313 
20M -°4900 
20M °7488 
20M -0075 
20M = :2663 
20M ‘5251 
20M 7838 
20M °0426 
20M 3013 
20M = ‘5601 
20M  °8188 
20M ‘0776 
20M = +3364 
20M _*5951 
20M ‘8539 


First New-Moon in Solar 
Year 


17-7334 
6°8417 
25-4806 
14:5889 
3°6972 


22°3361 
11:4444 
0°5527 
19°1916 
82999 


26:9388 
160471 

51554 
23°7943 
12-9026 


2-0109 
20°6498 
9°7581 
28-3969 
17°5052 


6°6135 
25°25 24 
14-3607 
3°4690 
22-1079 


112162 
0°3245 
18°9634 
80717 
26°7106 


15°8189 
49272 
23°5661 
126744 
1°7827 


20°4216 
9°5299 
281687 
17°2770 
6°3853 


25°0242 
14°1325 

3°2408 
21°8797 
10:9808 


00963 
18°7352 
78435 
26°4824 
15:6907 


- Anomaly of first New- 
Moon 


_ 
2 
for) 
~] 
or 


6°833 
4:966 
1:123 
24°835 


22-968 
19°125 
15°283 
13-416 

9°673 


7-706 
3°864 
0021 
25°709 
21-866 


18023 
16°156 
12°314 
10-447 

6604 


2-761 
0-895 
24°606 
20°764 
18°897 


15-064, 


11-212 
9°345 
5502 
3°635 


27°347 
23-504 
21°638 
17°795 
13-952 


12°085 
8°242 
6°376 
2°533 
26°245 


24°378 
20°535 
16°693 
14°826 
10-983 


7140 
6274 
1431 
27°119 
23°27 6 


B.D. 


700 
701 
7102 
703 
704 


705 
706 


107 


708 
709 


710 
711 
712 
713 
714 


715 
716 
(efi 
718 
719 


720 
721 
7122 
723 
724 


125 


7126 
7127 
728 
729 


730 
731 
732 
733 
734 


735 
736 
737 
738 
739 


740 
741 
742 
743 
744 


745 


746 
747 
748 
749 


Kaliyuga 


3801 
3802 
3803 
8804 
3E05 


3806 
3807 
3808 
3809 
3810 


3811 
3812 
3813 
3814 
3815 


3816 
3817 
3818 
3819 
3820 


3821 
3822 
3823 
3824 
3825 


3826 
3827 
3828 
3829 
3830 


3831 
3832 
3833 
3834 
3835 


3836 
3837 
3838 
3839 
3840 


3841 
3842 
3843 
3844 
3845 


8846 
3847 
3848 
3849 
33850 
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Indian Solar 
Year. 
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20M -1126 
20M 3714 
20M 6301 
20M "8889 
20M *1477 
20M 4064 
20M. "6652 
20M *9209 
20M °1827 
20M "4414 
20M ‘7002 
20M “9590 
20M 2177 
20M “4765 
20M *7352 
20M *9940 
20M 2527 
20M “115 
20M ‘7703 
21M 0290 
20M *2878 
20M 5465 
20M *8053 
21M °0640 
20M *3228 
20M *6815 
20M "8403 
21M ‘09913 
20M "3578 
20M “6166 
20M *8753 
21M *1341 
20M *3928 
20M 6516 
20M *9104 
21M “1691 
20M "4279 
20M ‘6866 
20M "94.54 
21M "2041 
20M "4629 
20M *7217 
20M "9804 
21M 2392 
20M “4979 
20M *7567 
21M O154 
21M 2742 
20M *5330 
20M ‘T917 


First New-Moon in Solar 
Year 


46990 
23°3379 
12°4462 

15545 
20-1933 


9°3016 
27°9405. 
170488 
61571 
24-7960 


13-9043 

30126 
21°6515 
10-7598 
29°3987 


18-5070 
76153 
26°25 42 
15°3625 
4-4708 


23-1097 
12°2180 
1-3263 
19-9651 
9°0734 


27-7123 
16°8206 

59289 
24°5678 
136761 


2-78.44 
21-4233 
10-5216 
29-1705 
18-2788 


73871 
26:0260 
15°1343 

4°2426 
22°8815 


11-9897 
10980 
19°7369 
88452 
27°4841 


165924 
57007 
24°3396 
13°4479 
2°6562 


od 
al 


Anomaly of first New- 
Moon 


19-433 
17-567 
13°724 
9°881 
8-014 


4°172 
2°305 
26°017 
22°174 
20-307 


16°464 
12-622 
10°7565 
6°912 
5-045 


1°203 
24914 
23°048 
19-205 
15°362 


13-495 
9°653 
5°810 
3°923 
0-160 


25°7 88 
21946 
18103 
16°236 
12393 


8561 
6°674 
2°841 
0974 
24°686 


20°843 
18976 
15°134 
11-291 

94.24 


5582 
1-739 
27°427 
23°584 
21717 


17°875 
14032 
12°165 
8322 
4°480 


A.D. 


Kaliyuga. 


3851 
3852 
3853 
3854 
3855 


3856 
3857 
3858 
3859 
3860 


3861 
3862 
3863 
3864 
3865 


3866 
3867 
3868 
3869 
3870 


3871 
3872 
3873 
3874 
3875 


3876 


3877 
3878 
3879 
3880 


3881 
3882 


8883 


3884 
3885 


3886 
3887 
3888 
3889 
3890 


3891 
3892 
3893 
3894 
3895 


3896 
3897 
3898 
3899 
3900 
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ment of 


Indian Solar 


Year. 


Day 


Fraction of 
day 


First New-Moon in Solar 
Year 


21°1951 
10°3034 
28-9423 
18-0506 

71589 


25:°7978 
14:9061 

4:0144 
22-6532 
117615 


08698 
19°5087 
86170 
27°2559 
16°3642 


5:47 25 
24°1114 
13°2197 

2:3280 
20°9669 


10:0752 
28°7141 
178224 

6°9307 
25°5696 


14°6779 
3°7862 
224250 
11°5333 
06416 


19°2805 
8:3888 
27-0277 
16°1360 
52443 


23°883 2 
12-9915 
2°0998 
20°7387 
98470 


28°485 9 
17-5942 

6°7025 
25°3413 
14°4496 


3:5579 
22°1968 
11°3051 

0°4134 
19:0623 
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o 

ZA 
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“6 AD. 
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‘a 

q 

& 

2613 800 
26325 804 
24-458 802 
20615 803 
16772 804 
14906 805 
11-063 806 
7220 8g07 
6353 808 
1511 809 
25-223 810 
23-356 S44 
19:513 812 
17646 813 
13804 844 
9961 815 
8094 816 
4251 817 
0409 818 
26-096 819 
22254 $20 
20387 824 
16544 829 
12:701 823 
10-885 824 
6992 825 
3149 826 
1:282 827 
24-994 828 
21152 829 
19-284 830 
15442 834 
13575 832 
9733 833 
6890 834 
4023 835 
0180 836 
23892 837 
22025 838 
18183 839 
16316 840 
12473 = 841 
8630 842 
6764 843 
2921 gaa 
26633 845 
24°766 846 
20°923 847 
17-080 848 
15214 849 


Kaliyuga 


3901 
3902 
3903 
3904 
3905 


3906 
8907 
3908 
3909 
3910 


3911 
3912 


3913 


3914 
3915 


3916 
3917 
3918 
3919 
3920 


3921 
3922 
3923 
3924 
3925 


3926 
3927 
8928 
3929 
3930 


3931 
3932 
3933 
3934 
3935 


3936 
3937 
3938 
3939 
3940 


3941 
3942 
3943 
3944 
3945 


3946 
3947 
3948 
3949 
3950 


Week-day of Ist January 
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Commence- 
ment of 
Indian Solar 
Year. 


Day 


20M 
21M 
21M 
21M 
21M 


21M 
21M 
21M 
21M 
21M 


21M 
21M 
21M 
21M 
21M 


21M 
21M 
21M 
21M 
21M 


21M 
21M 
21M 
21M 
21M 


21M 
21M 
21M 
21M 
21M 


21M 
22M 
21M 
21M 
21M 


22M 
21M 
21M 
21M 
22M 


21M 
21M 
21M 
22M 
21M 


21M 
21M 
22M 
21M 
21M 


Fraction of 
day 


SURYA SIDDHANTA figu 


First New-Moon in Solar 
Year 


8:1606 
26°7995 
15°9078 

50161 
23°6550 


12°7633 
1:8716 
20°5 105 
9°6188 
28°2577 


17°3660 
6°4743 
25:1131 
142214 
3°3297 


21:°9686 
11-0769 
0°1852 
188241 
79324 


26°5713 
15-6796 

47879 
23°4268 
12°5351 


16434 
20:2823. 
9°3906 
28°0295 
17°1378 


6:2461 


24°8849. 


13°9932 
 3°1015 


21°7404 


10°8487 
29°4876 
18°5959 

77042 
26°3431 


15-4514 
4°5597 
23°1986 
12-3069 
1°4152 


20°0541 
9°1624 
27-8012 
16-9095 
60178 


Anomaly of first New- 
Moon 


11°371 
9504 
5661 
1°819 
27°507 


23°664 
19°821 
17-954 
14-112 
12-245 


8-402 
4559 
2°693 
26°404 
22°562 


20°695 
16°85 2 
13-009 
11-143 

7-300 


5°433 
1°590 
25°302 
23°435 
19°593 


15°750 
13°883 
10-040 
8174 
4°331 


0-488 
26°176 


22-333 


18-491 
16°624 


12-781 
10-914 
7-072 
3°229 
1362 


25-074 
21-231 
19°364 
15°522 
11-679 


9812 
5969 
4103 
0-260 
23°972 


A.D. 


Kaliyuga 


3951 
3952 
3953 
3954 
3955 


3956 
3957 
3958 
3959 
3960 


3961 
3962 
3963 
3964 
3965 


3966 
3967 
3968 
3969 
3970 


3971 
3972 
3973 
3974 
3975 


3976 
3977 
3978 
5979 
3980 


3981 
3982 
3583 
3984 
3985 


3986 
3987 
3988 
3989 
3990 


3991 
3992 
3993 
3994 
3995 


3996 
3997 
3998 
3999 
4000 


Week-~day of 1st January 
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Commence 
ment of 
Indian Sol 
Year. 
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» on 
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fy 
2iIM~—=s -9 262 
22M -1849 
21IM~ = +4437 
2iM -7024 
21M ‘£619 
22M -2199 
21M -4787 
21M +7375 
2IM = -9962 
22M 2550 
21M =. ‘5137 
2iIM~s_ -7725 
22M -0312 
22M = -2900 
2i1M +5487 
21M ‘807 
22M = -0663 
22M ~—s 3250 
21M ‘5838 
2IM +8425 
22M ~ 1013 
22M +3600 
2iM~ -6188 
21M -8776 
22M _ -1363 
22M -3951 
21M ‘6538 
21M -9126 
22M -1713 
22M -4301 
21M --6889 
21M ~ = -9476 
22M ~—=s -2.064 
22M --4651 
21M -7239 
21M -9826 
Q2M -2414 
22M = -5 002 
21M -7589 
22M 0177 
22M = 2764 
22M = 5352 
2iM = +7939 
Q2M = -0527 
22M~s- -3115 
22M 5702 
21M 8290 
22M = -O0877 
22M ~ = 346 
22M = - 6052 
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for A.D. 500 to A.D. 999. 
| B z ' Po» ' 
< e = Commence- s B § Commence- 4 le 
R : q ment of R 7, A ment of- 2 : 
a | 2 a= Indian Solar A ~ - * Indian Solar & fo 
=| 2 to. 2 Year =| a ES = = he 
2S =i =| : ae © pe C= =| er Year on aia 
og 648 oe SO es $3 48 Cae ce <, 35 848 
rh Ss aoe “ oe = ce a rte nt 
5 a anne | 5 a - 3 Ss © d 
Zi 9 <a itt ae q oo 2 oS Zi g 
3 8 SO i ee 2 4 A Bs % E 
ry = fy is = fy = 
946567 22°105 900 4001 6 Q1IM +8640 11:6220 3°309 950 4051 6 22M -8018 281184 14:043 
13'7650 18262 901 4002 1 22M +1298 00-7306 27-021 951 4052 1 23M _ -0606 17:2267 10-200 
98733 14°419 902 14003 2 22M 3815 193694 25°154 952 1053 2 22M -3194 63350 6357 
215122 = 12552 903 4004 3 99M ‘6403 84777 21°311 953 4054 3 22M +5781 24:9739. 4490 
10°6205 8-170 goa 4005 4 21M -8090 27:1166 19°444 954 4055 4 22M — -8369 14°0822 0°648 
29:2594 6843 905 4006 6 99M °1578 162249 15°602 955 4056 6 23M _ -0956 3:1905 24-359 
183677  3°000 906 4007 7 [OM °4165 6°3332 11-752 956 4057 7 22M _ -3544 21°8293 22493 
74760 26°712 907 4008 1 92M °6753 23-9721 9-892 957 4058 1 22M -6131 10:9376 18°650 
261149 24°845 908 4009 2 221M -9341 13-0804 6:049 958 4059 2 22M _ -8719 0:0459 14-807 
15:2232 21°003 909 4010 4¢ 92M +1928 21887 2-207 959 4060 4 23M -1306 #£18°6848 12940 
4°3315 17:160 910 4011 5 Q2M~ +4516 20-8276 0°340 960 4061 5 22M _— -3894 77931 9-098 
92°9704 15°293 911 4012 6 92M -7103 9:9359 24°052 961 4062 6 22M -6482 264329 7-231 
120787 11°450 912 4013 7 21M ‘9691 285748 22185 962 4063 7 22M -9069 1554038 3-388 
1:1870 17:608 913 4014 2 92M -22978 17°6831 18342 963 4064 2 23M -1657 4°6486 27°100 
19°8259 5°741 914 4015 3 922M 4866 67914 14-499 964 4065 3 22M -4944 23-9875  25°233 
8-9342  1:898 915 4016 4 922M 7453 25°4303 12°633 965 4966 4 22M -§832 123958 21°391 
275730 0°031 916 4017 5 21M ‘0041 14:5386 8-790 966 4067 5 22M -9419 15941 17-548 
16°6813 23°744 917 4018 7 929M -:2629 3:6469 4:947 967 4068 7 23M -2007 201430 15-681. 
5°7896 =.19°901 918 4019 1 22M +5216 22-2858 3°080 968 4069 1 22M _ -4595 9:2513 11°838 
944285 18°034 919 4020 2 92M °7894 11:3941 26°792 869 4070 2 22M -7182 27-8902 9-972 
135368 14191 920 4021 4 22M +0391 05024  22°949 970 4071 3 22M -977) 16:9985 6-129 
2°6451 10°348 921 4022 5 92M +2979 19°1412 21-083 971 4072 5 23M _— -2357 61068 2-286 
21:2840 8481 922 4023 6 22M +5566 82495 17-240 972 4073 6 22M -4945 247457 09419 
10°3923 4:639 923 4024 7 92M ‘8154 26°8884 15373 973 4074 7 22M -7532 138549 24°131 
29°0312 2772 924 4025 2 22M -0742 159967 11:530 974 4075 1 23M _ -0120 2°9623 20-288 
181395 26484 925 4026 3 92M -3329 51050 # 17:688 975 4076 3 23M -2708 216011 18-422 
7:2478 22-641 926 4027 4 92M °5917 23°7439 5-828 976 4077 4 22M -6295 10°7094 14°579 
958867 20774 927 4028 5 92M ‘8504 128522 1:978 977 4078 56 22M  -7883 29:3483 12°712 
14°9950 16°932 928 4029 7 99M = :1092 1:9605 25°690 978 4079 7 23M -0470 18°4566 8°869 
4°1033 13°089 929 4030 1 22M °3679 20°5994 23°823 979 4080 1 23M _— -3958 75649 5-030 
22°7422 11:222 930 4031 2 22M _— ‘6267 97077 19:980 980 4081 2 22M +5645 262038 3160 
11°8505 7°379 931 4032 3 22M -8855 28°3466 18114 981 4082 3 22M -8933 153121 26-872 
09588 3:537 932 4033 5 Q2M 1442 174549 14-271 982 4083 5 23M __ -0821 44204 23-029 
19°5977 1:670 933 4034 6 22M = +4020 6°5632 -10°428 983 4084 5 23M -3408 23°0593 21°162 
87060 25°382 934 41035 7 22M -6617 25°2021 8561 984 4085 7 22M +5996 121676 17°319 
27°3448 23°515 935 4036 1 292M = 9205 + =14:3104 4:719 985 4086 1 22M _— -8583 1:2759 13°477 
164531 19-672 936 4037 3 99M +1792 34187  0°876 986 4087 3 23M 1171 199148 11610 
55614 15-829 937 4038 4 22M +4380 220575 26564 987 4088 4 23M -3758 9-0231 T1767 
94-2003 13°963 938 4039 5 22M +6968 11:1658 92-721 988 4089 5 22M -6346 27°6620 5900 
13°3086 = 16°120 939 4040 6 92M 9555 02741 18878 989 4090 6 22M 8994 16°7703 2-058 
24169 6°277 940 4041 1 92M 2143 «=618'9130 = 17°011 990 4091 1 23M -:1521 58786 25-769 
21°0558 4°410 941 4042 2 22M = +4730 80213 13169 991 4092 2 23M -4109 24°5174 23°908 
10-1641 0568 942 4043 3 292M ‘7318 266602 11-299 992 4093 3 22M -6696 13-6257 20-060 
288030 26:256 943 4044 4 22M ‘9904 15°7685 17-459 993 4094 4 22M -9284 2°7340 16217 
1791138 22-413 944 4015 5 22M =. :2493 48768  3°617 994 4095 6 23M ‘1871 21°3729 14°350 
70196 18570 945 4046 7 22M ‘5081 23°5157 1:750 995 4096 7 23M 4459 10-4812 10508 
- 95°6585 -16°708 946 4047 1 99M ‘7668 12°6240 25°463 996 4097 1 22M -:7047 291201 S641 
14:7668 12861 947 4048 2 92M = +026 1°7323 21°612 997 4098 2 22M -°9634 182234 4798 
38751 9-018 948 4049 4 92M 2843) = 203712. + 19°752 998 4099 4 23M -9999 73367 0°955 
29°5140 7161 949 4050 5 22M *5431 94795 15-909 999 4100 5 23M -4809 259756 26°643 
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4101 1057 922 22M -7396 15-0889 22:01 10002 7 Ap 69 ‘82 2My 6 -35 3Je 4 ‘88 5Jl 4 “41 GAu 2 -9 
4102 1058 923 22M +9983 4:1922 18-959 1001 4 5 Mr 27-19 6 Ap 25 -72 a My 2 25 4 Jl 23 “31 5 Au Mo -® 
Je 23 -78 
4108 1089 924 23M -2571 228811 17091 10025 4 Ap 15 ‘09 6 My 14 62 7Je 13 ‘1h 1J1 12 ‘68 3 Aa lleo-2] 
4104 1060 925 23M -5158 11-9394 1324910036 1 Ap 4 +45 2My 3 -99 4Je 2 32 631 2 05 7TJl 3lo “Bs 
4105 1061 926 22M -7746 10477 9-406 1004 7 fs Mr 23 -82 1 My 21 -88 3Je 200 -41 4J1 190 94 6 Au 18 41 
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ifter 28 August 1752 which would ordinarily have occurred on 26 September 1762 actually occurred on 8 October 17.52. 
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4990 1946 1811 11A +7741 18:3945 10°313 1889 3 3 Ap 30 17 4 My 29 710 6Je 28e0°23 7J1 27 °76 2 Au 26 
4991 1947 1812 12A -0328 7:5028 6470 1890 4 7 Ap 19 54 2 My 199 ‘07 3Je 17e ‘60 5 Jl 17 13(6 Au 15 
38.25 
4992 1948 1813 12A -2916 26-1416 4603 1891 5 6 My 80 :43 Je 6 96 2J] .6 49 4 An 8 02 6328 3 
4993 1949 1814 11A -5504 15°2499 0°760 1892 6 3 Ap 260 ‘80 My 26 33 6Je 24 86 1 Jl 24 °39 2Au 22 
4994 1950 1815 11A -8091 4:3582 24-472 1893 1 1 i. BY 7Au 12 :29 18 £10 
5 
3 
7 
6 
3 


4998 1954 1819 11A *8441 19°8526 13:053 1897 6 7 My 1 +70 2 My 31 :23 


4 
ie" 
4 


urya Siddhanta. 
4+ 14766293 +4 17718353 + 20671411 4 23624470 4 265:77529 4 295°30588 Ibn 
+ 2380 + 11856 = 13832 + 15808 + 17°84 + 19760 beer 
+ 23°712 
Asyvina Kartika Margasira A.D. Pausha A.D. Magha Phalguna Chaitra 
> Pa Pa Pr a Pm Pa 
gq (=) 6 ad Os} S 9] [=| Co qd (] 
4% 5 us = wu S = 4 3 3 1 5 4. 5 “= 
me F ss S$S = #38 © 8 Se bs $22 bose CSee= be er 8-8 
ee ge Sr = ey a a a = ee - a co es Om Senco we om Se 
es 2% -97 40 26 +30 6 N 2% 03 7D 2% 86 GO 2dr. 230 10 3F 21 -63 5 Mr 22 
Ps 16 “34 3N 13 -40 4 D 12 +93 61 6 Jr lle -46 7F 9 -99 2Mr 11 -52 4<Ap 10 
10 14 :87 
mo 4 -94 7N 2 +7723 D 20 -30 3D 31 °83 62 5dr 30 +36 6F 28 -89 1Mr 30 ‘42 
3S 23 60 50 23 -14 6 N 210 -67 1D 2le 20 63 2dr 19 -73 4F 18 -26 68 Mr 19 
ms if 50 4N 110-03 6 D 10 56 G& 73r. 9 -o9 1F 7 -62 3Mr 8 ‘16 4Ap 6 
BS 30 -87 10 30 -40 2 N 28 -98 4D 28 -46 65 5b&d3r 26 -99 7F 25 ‘52 2Mr 270 
ZS 200 24 50 19 -77 7 N 18° -30 1D 17 -83 66 3dr 16 -36 4F 14 -:89 6 Mr 160 
mr, O° “is iN 7 “46 6 BD 7 -20..6% 7dr (6 °73 2F 4 +26 3Mr 500°79 5Ap 4 
78 28 +50 20 28 +03 3 N 26 °36 5D 26 -09 68 6dr 2 62 1F 2 -15 2Mr 23 
ms 16 -87 60 16 -40 7-N 14 -93 2D 14 +46 69 3dr 120 -99 35 F 11 -52 7 Mr 13 
moO 6 °77 6N 4 30 6D 3. +88 70 1dr. 20 -36 2Jr 31 °89 4Mr 2 -42 5 Mr 31 
is 5 13 20 2 -6 4 N 23 19 BD 29 *72 Ti 7dr 31 926 1F 19 --79 39 Mr 21 
-O 14 03 1N 12 6 3D 190 09 72 4Jr 10 ‘62 6F 9 -15 7Mr 9 -68 2Ap 8 
mo °° 40 5 0 310-93 7 N30. -4¢ 1D 29 99 73 3Jr 28 +52 5 F 27 -05 6 Mr 28 
1S 21 “46.-2 O -7igd. 730 4 N.. 19 °83 re ain FE *36 74 Tele an °89 3.F¥ 16 4D 3 Me 2h7F 
70 10e0°66 2N 9 49-3 D 8 ‘72 TS 5 Jr 7 *25 6 F 5 Wit: oe 31 2 Ap 5e ‘*85 
56S 30e (03 60 29 "56 iL N28 "O09 ya 9 Ta 74 °62 76 4Jr 26 *15 5F 240 -68 7 Mr 25 
a> 18" 49 30° 17°5-93 6 N 16 -46 6D 15 +99 77 - 1jJr 4 2 3F 130--05 4Mr lie 
may. 67> 99 ON 6-32 4D «5 936° 78° 5 Jr 3 789 7F 20 42 1Mr 3 +9 3ep 2 
ms 26 66 70 26 19 1 N’ 24 -72 $D 34°35) 70 - 43 We-78 6F 21-4 Te 2 
38 16 -03 6N 14 -09 7 D 130 62 80 2dr 12 15 3¥ 10 -68 6 Mr 11 -21. GAp 9 
SO 15. 66 
moe 9% 9908 Ni F466 4 DD. 16 99 6D 31 32 81 1Jr 30 05 2F 28 -58 4Mr 30 
68 23 29 TO 22 ‘S22 -N . 210. “36 as 20 “88 82 Hard “42 6k 17 395 1Mr 19 
ma) 12 19 6N 10 72° + Did §6°3s0hChC FC SS 2 dT 8 78 4¥F (i; “31 5 Mr 8 *84 7 Ap 190 °37 
-O 19 66 40 31-09 6B N 29 62 7D 29 *15 8& 1Jr 27 68 3F 2% -21 4 Mr 260 
a 190 92°10 ° 19 46 3 N 17 +99 4D 17 32 86 G6Jr 16 0 TF 14 +58 23Mr 1€0 
aa 6-8 oT NO 2-86 1 oD «CG 8s 86° 38 Tr <4 4 3 -94 6Mr 5 “48 lAp 4 
BS 28 19 40 27 ‘72 6 N 2% -25 7D 2% +78 87 2Jr 210 +31 3F 22 -8 5 Mr 24 
758 17 56°27 0. “17 09 3 N 15 °62 5° ~16 ‘15 88 6Jr 130 ‘68 Le 12 21 Boe be 
4 Ap ll 
6 O 5 45 IN 3 ‘98 9 D 3 "52 89 4 Jr 20 :06 5 Jr 31 "58 (ie oe. “1)- 1 Mr Gi 
BS 24 ‘82 50 24 +35 6 N 22 +88 1D 22 -41 90 2Jr 20 ‘94 4F 19 -47 6 Mr 21 
20 13 ‘72 tN 120 25 5 D lle ‘78 91 7dr 10 ‘31 iF 8 -8 3Mr 10 ‘37 4Ap 8 
mos 3 400-9 N° 10 62°38 D 1 1s 4D 30 68 92 6GJr 29 ‘21 7EF 27 ‘74 2 Mr 28 
eS 21 +46 50 200 98 7 N 19 <51 2D 19 4 98 3dr 17 *87 6F 16 “11 6 Mr 17 
SO 10 35 4N 8 88 6D 8 +41 O2 7J3r 6 ‘94 2F 6 ‘47 4Mr 70 00 5Ap Se 
78 298 ‘72 20 29 ‘+2 3 N 27 °78 6D 27 +31 96 6dr 25 ‘8 1F 20 +37 2Mr 2% 
58S 19 984-4 0.. 18 7) 4a; 7 aT eb 2): -i¢ *68 96 4Jr 15 ‘21 5 F 130 ‘74 7 Mr 14 
»©O .6 ‘98 BN 5 61 7 D 5 "04 97 1 Jr 3 °b7 3 F 2 ‘10 4Mr 38 63 6Ap 2 
18 26 35 20 2 88 4 N 24 «41 6D 280 94 98 7Jr 320 47 2F 21 ‘00 3 Mr 22 
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Yraction 
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Com- 
mence- 
ment of 

Solar 

Y ear. 


Kaliyuga. 
Vikrama Era. 
Saka Era. 


day A.D. 
day. 


Fraction of 
First New-Moon in Solar Year. 


Month and 


4999 1955 1820 12A +1029 89609 
56000 1956 1821 12A 3617 27-5998 
5001 1957 1822 12A *6204 16:°7081 
56002 1958 1823 124-8792 5°8164 


5003 1959 1824 138A +1379 24-4553 


A.D. 


Anomaly of first New-Moon. 


9-210 1898 
7-344 1899 
3504 1900 
27-215 1901 


25°349 1902 


5004 1960 1825 13A +3967 13:5636 21:506 1903 
56005 1961 1826 12A +6554 26719 17-663 1904 


5006 1962 1827 12A +9142 21-3107 15:796 1905 


5007 1963 182 


iJA ‘1729 10-4190 11:954 1906 


5008 1964 1829 13A -4317 29:0579 10-087 1907 


5009 1965 1830 12A +6905 18-1662 6-244 1908 ~ 


5010 1966 1831 12A -9492 7:2745 


2-401 1909 


~_ 


TE oT ed 


oo re & Nore oo Ot 


5011 1967 1832 13A -2080 25:9134 0-535 1910, 7 
5012 1968 1833 13A :4667 15-0217 24-246 1911 
5013 1969 1834 12A +7255 4:1300 20-404 1912 


5014 1970 1835 12,4 -9842 22-7689 


18:537 1913 


Noe 


4 
5016 1971 1836 13A +2430 11:8772 14-694 1914-5 
10:851 1915 6 


5016 1972 1837 13,\ -5018 0:9855 
5017 1973 1538 
5018 1974 1339 


12A +7605 19-6244 
13A :0193 87327 


5019 1975 1840 
5020 1976 1841 
5021 1977 1842 


138A +2780 27°3715 
13A 


5022 1978 1843 
5023 1979 1844 
5024 1980 1045 


13A 
138A 
13A 


5025 1981 1846 
5026 1982 1847 


12A 
13A 


5027 1983 1848 
5028 195% 1849 
5029 1985 1850 


I3A 
13A 
12A 
5030 1986 1851 


5031 1987 1852 
5032 1988 1853 


13A 
13A 
13A 
033 1989 1854 


5034 1990 1855 
5035 1991 1856 


5036 1992 1857 
5037 1993 1858 


1243 25°9852 24:018 
‘3831 147935 20°175 
‘6419 3:9018 16°333 


§:985 1916 
5142 1917 


3275 1918 
3368 16°4798 26:987 1919 
12A +7955 5°5881 23-144 1920 


0543 242270 21-278 1924 
‘3130 13°3353 17-435 1922 
‘6718 2:4436 13-592 1923 


°8306 21:0825 11-725 1924 
0893 10:1908 7-883 1925 


3481 28°8297 6-016 1926 
‘6068 17°9380 2-173 
‘8656 7:0463 25°885 


1927 
1928 


1929 
1930 
1931 


12A :9006 22:5406 14:467 1932 
13A +1594 11-6489 10'623 1933 1 
13A +4181 0°7572 6-780 1934 2 


OU HR Co 


for) 


13A ‘67€9 19:°3962 4914 1935 3 
12A -9356 65044 1071 1936 4 


Week-day of Ist January. 


@'s Anom col.6 + 2953059 + 5906117 
(’s Anomcol.7 + 1:976 4+ 38°952 
Vaisakha Jyeshta Ashada 
Pa a a 
« gos ga g 
pare 24 sh 3 
“ 5 © q 5 cg t 4 
$e er p Se ESSER SF 
a 
5 Ap 21 ‘06 6 My 20 ‘59 1lJe 190 -12 
3 My 9 ‘96 5Je 8) °49 7 J) 8 
1 Ap 29 33 2 My 2880°86 4 Je 27 39 
5 Ap 18 -69 7 My 18e -23 1Je 16 -76 
4My 7 ‘59 6Je 6 ‘12 7Jl1 5 °65 
1 Ap 26 +96 3 My 26 “49 5Je 25 -02 
6 Ap 15 °383{7My 14 -86 3 J] 12 +92 
2 ae. 13°" <89"" 
5 My 4 ‘22 6Je 2 ‘7% 1J1 2 °29 
2 Ap 23 +59 4 My 23 :12 5 Je 21 °65 
1 My 12 +49 3Je 11 ‘02 4d1 100 “35 
5 Ap 30 ‘86 7 My 30 -39 1 Je 28@ -92 
3 Ap 20 ‘22 4 My 190 -75 6 Je 18e -28 
2My 90 +12 3Je 7 -6 5Jl 7 +18 
6 Ap 28 -49 1 My 28 -02 2Je 26 °55 
3 Ap lée °85 5 My 16 -39(6Je 14 °92 
1 Jl 14° +45 
My 6 ‘% 4Je 4 ‘28 6 3L. 3 81 
7Ap 25 :12 1My 2 -65 3Je 23 -18 
4 Ap 14 +49 73e 12 -55 251 12 -08 
6 My 14 -02 
3 My 2 ‘38 4 My 31 ‘91 6 Je 300 -45 
7Ap 21 +75 2My 21 -28 3 Je 1900-81 
6 My 10 -65 1 Je 900°18 2Jl 8 ‘71 
4 Ap 30 -02 5 My 299 55 7 Je 28 :08 
1Ap 18° -38 2 My 17. -91 ide 16. 
7 My 70-28") ie. 8 ARS i iy es 
4 Ap 26 ‘65 6 My 26 ‘18 7Je 24 71 
2Ap 16 -O1j3 My 15 ‘55 6Jl 13 ‘61 
bs Je 14 08 
7My 3~~91 Je. 2 “46.3 SL. 1, °97 
5 Ap 23 :28 6 My 22 ‘81 lJe 21 :3¢4 
4 My 12 ‘18 5 Je 10 ‘71 7J1 1l0e ‘24 
1 My 1 -54 3 My 310 ‘07 4 Je 29@ ‘61 
Bb Ap 19. *9L. 7 My 19eq°44. Je - 17) 97 
4 My 880°81 6Je 7 ‘34 7TJl 6 °87 
2 Ap 28 ‘18 3 My 27 ‘71 5 Je 26 ‘24 
6 Ap 17e ‘64 1 My 17 orf 3 Je 15 “60 
(4 Jl 15 :13 
& My 5. 44-6 Jaw 2 0%. 2 Ji So 09 
2 Ap 24 ‘81 4 My 24 ‘34 5 Je 22 ‘87 
TAD. WU. .“TS oi de.> 2 Gt. 6-d)> he ee 
i Meise FE 
6 My 3 -07 7Je 1 ‘60 201 10 18 
S$ Ap 2]  *44. toMy 20 YT 6 Je 198050 


+ 8859176 


4+ 5928 


Sravana 


te 


refe-a 


OUR De & Ole 


re—_ 


Pen oOHer on SRN Nha Dneam NW 


bo Ot 


Om we OL oe 


Oe 1 Ge 


Dav 


TABLE 
+ 116} 
+ 7904 
Bhadypa 
= a 
a 06 
= &w A 
‘65 4 Au 17 
5d 638 8 5 
‘92 7 Au 25 
29 68 13 
82 
‘18 38 2 
55 1 Au 23 
‘45 65 8) 
‘82 4 Au 300 
‘18 1Au l¥e 
‘08 785 7 
“45 4 Au 26 
‘$1 28 14 
*35 
Ti Aaa 4 
‘08 5 Au 24 
‘98 4§ 1lo 
34 1Au 310 
‘71 6 Au 21ed 
‘61 5S y 
93 2 Au 23 
34 (°6 Au 17 
118. 16 
24+ 35 5 
‘61.3 Au 26 
‘97, 38 B 
“a1 
37 65 2 
‘24 3 Au 22 
14 285 100 
50 7 Au 30e 
‘S7 4+ Au 19 
47 38 7 
14-7 Au’ 37 
50 68S 14 
‘03 
40 35 3 
‘77 1 Au 24 
‘€7 -F &-.230 
‘03 4 Au 310 
‘40 1 Au 200 
30 78$ 8 
‘66 5 Au 29 
“U3 17 
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urya Siddhanta. 


4+ 14765293 = + 177183538 = + 20671411 +, 236-24470 + 26577529 + 29530588 | TRAE GT 
)” 435436705 
O88 85 " Be 4 Re + 21°736 
+ 9880 4+ 11856 + 13832 4 15808 4 17°784 4 19°760 ae aarts 
Asvina Kartika Margasira A.D. Pausha A.D. Magha Phalguna Chaitra 
ro a) Re aa Pa Py cal 
_ gs 3 gE = = g = a 8 ge 8 5 
| i Ga TI i pis “9 1 | — f] & — i | 1 1 Po 4 
age > eae a Seg Sk i ar 3 4 a 5 4% rs 
oe ess «fae so oS ooo": = os gif So Ff £5 5 | F 
oe Sere oe See SS ea oF. Ss. ob “ea sb Oo ee Seo «A 
a. ie eee TN 8) +t) 94) 1958-31 OG ir wl +Rt 6F 10 ‘37 7Mr 11 ‘90 2Ap 10 -43 
Ge a6 “26 
Oo ££} ¢i GN “S514 7 290 +67 19 2dr 1 21 OO 3dr 30 -74 5 Mr 1 -27 6 Mr 30° -80 
S 23 -98 30 23 -51 KN 22 -04 6D 21 +67° O14 I Jr 20 +10 32F 18 -63 4M D 46 
O 120 88 2N lle ‘41 3 1° “9 09.. &JIr 1 47 7F 8 -00 1Mr 9 ‘3 3 Ap 80 -06 
0: 9 -% 60 Sle :78 1N 30° -31 2D 29 ‘81 OS 4dr 28 °37 5F 26 -90 7 Mr 2800-43 
S$ 21eo-61 40 21 -14 5N 19 ‘67 ZD 19-20 G4  1-d3r-217 +73 3 ¥- 16-37) 4. Bie tee 
Ga 2 FSR ON 6S 1 O08 4D IF) 37: O05 «GIy 86 410 7F 40 63 2Mr 6 ‘16 3 Ap 4. -69 
ma 98° <9 FO 28 41 1N. 96 -94 3D 2 47 O6 5 Jr 250 00 6F 23 53 1Mr 2% 06 
oe 19 7O8h'4 0 177 27 GN 16% -31 7D 15 +84 OF 2dr 1400°37 3F 12 -:90(5 Mr 14 -43 
; 6 Ap 12 -96 
20 7 1g: 3N 5 °67 5 D 5 29 O8 6 Jr 3 73 bik 2 ‘36-2 Mr’ 2 @ 40ap rl 33 
oS.) 3 31° 10 @° 08 2N 23 “87 4D 23e 10 O98 5dr 21 +63 7F 20 ‘16 1 Mr 21 69 
may 1 40 GN 2G 94 1D if! «fw. 10 BH 11 <00 4F 9 +53 6Mril :06 7Ap 9 °59 
BO: 3 9-77 N 200°30 5D 1 :83 7D) "SL .9397.--24-¢ Dade: 29% -90°3 I 28 43 aie BS 
cS 2 14 10. 229 67 3N . 21% -20 4D 2 -73 12 Gdr 19 -26 7F 17 ‘79 2 Mr 18 -32 
a tte <n 7 OOe GT 24) Big 13 83: 7 = 5F 6 -16 6Mr 70 69 LAp 6 :22 
2S 30 +41 40 29 -94 GN 28° -47 1D 28 -00 14 2dr 26 53 4F 250 06 5 Mr 2 59 
oa is. ty 2) 19 -20 ON 17 5D 17 +36 16 %GOJr 15 -89 1F ide 43 2 Mr 15 -96 
on eo Gr LN Fe? 20 SD vét -7F 16 4 dr BO S26 56.F ste *79 7 Mr 4 :33 1 Ap 3): 
a8. 27 04 5680 2 57 TN 2% 10 1D S40 63 17 #«+%3 Jr We -16 4F 21 ‘69 6 Mr 23 -32 
20 15 93 4N ‘14 -447 6D 40 00 18 Tr 12 +53 2F 11 -06 3 Mri12 ‘59 5 Api1l -12 
Pa. we 1 Merges 31D 366 8h 19° <4 Tr 1 r8O 6Jr 31 -42 7Mr 1 -95 2Mr 31 -49 
48 24 ‘67 60 240 20 7N ‘220 ‘73 2D 22 +26 230 8Jr-20 -79 6 F 19 33 6a 13 ae 
30 120 57 5N lle 10 6D 10 ‘63 24 1dr 9 ‘16 2F 7 +9 4Mr 9 22 5 Ap 10°75 
70 100'93 20 381 +46 3N 29 -99 6D “39 Ba. 99° Pde 28-)-0g'°2 Pgs 3 Mr 28@ :12 
anal oe 8 O98 9a TN ly. +36 2P 18 ‘89 23 4dr 17 +42 56 F 150 95 7 Mr if. 48 
eo 27-3 Oe Set 4s TD. ke 86° 9g 1 Ir he +79 3F 50 -32 4Mr 5 -8 6 Ap 4. :38 
18 28 -+57 30 28 +10 4N 2 ‘63 6D 2 ‘16 235 7dr 240569 2F 23 +22 3 Mr 24 5 
5S 17 -93 O17 46 IN ‘15 +99 3D. 15 62 26° Br Ite “05 6 FY 12 bed F Mr 14-12 
2 Ap 12 65 
Lo Cas CR O66 7D 40 ‘86 BT 3 5r° 3 «49 3F 1 :95 5 Mr 3 «48 7Ap 2 01 
28 2% 20 30 2% +73 BN 490 :296 6D 23 -79 28 1dr 22 -82 2 20 ‘8 4 Mr 21 ‘3: 
10 14 09 2N 1200'63 4D 12 +16 29 5dr 10 ‘69 7F 9 -22 1Mr 10 ‘7% 3 Ap 9 28 
5O 3°46 @N “le 98 .9D “1 ‘69 3D 31 ‘0 30 4dr 29 88 6 F 28 -11 7 Mr 290 65 
28 220 88 40 22 36 5N 20. ‘89 7D 20 -42 34 1dr 18 #°95 3F 17 -48 5 Mr 190 O1 
Lo wacom BNI 46 €D 9 “79 So 6dr "3B “39 7F 6 +8 2Mr 7o 38 3Ap 5 ‘91 
6S 30 09 70 29 +62 2N 28 ‘15 3D 27 69 33 bdr 26 -22 6F 24a °75 1 Mr 26 -28 
38 19 -46 40 18 99 6N 17. ‘52 1D 17 0 34 2dr 130 38 4F 14a ‘ll & Mr 18 -64 
fo =n” 36 .9N ~G 8) BD 6 42 36 6Jr 40 “965 1F 3 -48 3Mr 6 -01 4 Ap 3. 4 
Of .97 +73 #10 #27 +296 2N 2 <7 iD 20 32 36 5B Jr 23 ‘8 7¥F 22 +38 1 Mr 22 91 
ori ons 7 2k 116 2D 19 68 87% 8 i 12-31 4 10 +75 6 Mr 12 23 7 Ap 10 ‘81 


NOT t.—¥yom 1900 A.D. to 1999 A.D. all eclipses of the Sun, visible anywhere in the world, are shown. From 1 B.C. 
to 300 A.D. ihe same observation applies. Between 300 A.D. and 1900 A.D. only those eclipses of the Sun which are visible in 
India are entered in this ts)le. 
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TABLE 
‘ F _©'s Anom col.6 + 29°63059 4+ 5906117 4+ 88:69176 + 1181 
Com- > 4 Pp 
mence- a = $ (’sAnom col,7 + 1976 + 3952 + 5926 + 7904 
: ment of ° & a 
3 6 
a = @g Solar aa 7, m 
7 es gj Year. a ee % Waisakha Jyeshta Ashada Sravana Bhadrapat 
SS £ 2 S 5, AD. 2 
“os } a ° 
: a ae a = 3 me 
4 = : 
es ee ee ae, a ¢ 3 ee, g8 g 4 
adam & S ll a fern _ 1 ant La = fT a 
i oS - ° 2 | | > # = . rs) 4 = ‘ 2 4s | © az = > 
seg if L Pes Pp £ 2a 2 £25 F228 2 e225 & 
aT fe PRA & EAS we EPA Ge eS — FAB 
5038 1994 1659 13A +1944 27-1433 26759 1937 6 2 My 10 ‘34 3Je 8 ‘87 5 Jl 8 40 6Au 6 ‘93 18 5 
5039 1995 1860 183A °4531 16-2516 22-916 1938 7 6 Ap 2990 ‘70 1 My 29 +23 2 Je 27 77 4 Jl 27 «+30 5 An 2 
6040 1996 1861 183A ‘7119 53599 19:073 1939 1 4 Ap 1980‘:07 5 My 18 ‘60 7 Je 17 °*13 1J1 16 ‘66 48 18 
3Au 15 +19 
5041 1997 1862 12A *9707 23-9988 17:°207 1940 2 2 My 6 97 4 Je 6 a 624) 8 08 tas 8 56 28 2 
5042 1998 1863 13A *2294 13:1071 13°364 1941 4 7 Ap 26 +34 1 My 2 87 3Je 24 40 4J1 23 +93 6 Au 220 
5043 1999 1864 13A ‘4882 2°:2154 9521 1942 5 4 Ap 15 70§6 My 15 23 2J1 13 29 3 Au 119 °*83 58 100 
7 Je 13 76 
5044 2000 1865 138A *7469 20°85438 7654 1943 6 3 My 4 60 5 Je 3 13 631 %2 66 1Au 10 °19 2 Au 30 
5045 2001 1866 138A 0057 9:9626 3°812 1944 7 7 Ap 22 97 2 My 22 50 4 Je 21 03 5 Jl 200 56 7 Au 19 
5046 2002 1867 138A 2644 28'6614 1:845 1945 2 6 My 11 86 1Je 100 ‘°39 2J1 90 93 4Au 8 °*46 58 6 
5047 2003 1868 13A °5232 17-7097 25°657 1946 3 4 My 1 ‘23 5 My 300 ‘76 7 Jc 29@ ‘29 1Jl 28 ‘*82 3 Au 27 
5048 2004 1869 13A ‘7820 6°8180 21:814 1947 4 1 Ap 20 60 3 My 2000°‘13 4 Je 18 bast J] 164 18.2328 -25 
7 Au 16 ‘72 
5049 2005 1870 18A ‘0407 25-4569 19-947 1948 5 7 My 8@ ‘50 2Je 7 ‘08 3J1 6 66 5Au 5 ‘09 6S 3 
5050 2006 1871 13A °2995 145652 16-104 1949 7 4 Ap 27@ -86 6 My 27 39 TJe 2 92 2J1 2 45 3 Au 23 
5051 2007 1872 13A °5582 3:6735 12-262 1950 1 2 Ap 17 ‘23 3 My 16 ‘76 iE Je 15 29 1Au 13-35 28S 1leo 
6J1 14 -:82 
5052 2008 1873 13A °8170 22:3124 10395 1951 2 1 My 6 ‘13 2Je 4 ‘66 4J1 4 ‘19 5Au 2 +72 78 le 
5053 2009 1874 13A ‘0757 11-4207 6552 1952 3 5 Ap 24 49 7 My 24 03 1 Je 22 6 3J1 220 -:09 4 Au 200 
5054 2010 1875 13A °3345 05290 2°709 1953 5 ie Apis .-*86 & Je 11 92 7Jl 1leo-45 1 Au 9 98 385 8 
My 13°39 
5055 2011 1876 138A °5933 19-1679 0843 1954 6 1 My 2 ‘76 3Je 1 29 4 Je 3000°82 6 J1 30 -35 7 Au 28 
5056 2012 1%77 13A °8520 8-2762 24554 1955 7 6 Ap 22 ‘13 7 My 21 -66 2Je 20e -19 3 J] 19 -72 3 Au 18 
6S 16 
OKT 2013 1878 18A 1108 26-9151 22-688 1956 1 5 My 100 (02 6Je 8 55 1dJ!1 8 09 2Au 6 62 45 5 
5958 2014 1879 13A *3695 16-0234 18°845 1957 3 2 Ap 290 °39 3 My 28 92 65 Je 27 °45 6 Jl 26 -98 1 Au 2 
5059 2015 1880 13A °6283 5:1381715:002 1958 4 6 Ap 1800'76 1 My 18 -29 2Je 16 ts 2 16 3-78 ww 
5 Au 14_ -88 
5060 2016 1881 13A 58870 23°:7705 13°135 1959 56 6 My 7 ‘66 7 Je 6 ‘19 1Jl1 5 -72 3Au 4 -% 498. 20 > 
5061 2017 1882 13A *1458 12-8788 9:293 1960 6 3 Ap 26 ‘02 4 My 25 55 6Je 24 08 7 Jl 23 -62 2 Au 220 
5062 2018 1883 13A *4045 1:9871 5-450 1961 1 7 Ap 15 ~ 1 My 14 92 4J1 12 °98 6 Au lleo’51 18 10 
3 Je 13 45 
5063 2019 r8g4 13A *6633 20°6260 3583 1962 2 6 My 4 ‘29 7Je 2 +82 2J1 2 +35 3 Jl B8le -88 5 Au 30 
5064 2020 1885 13A °9221 9-7343 27-295 1963 3 3 Ap 238 ‘65 5 My 23 +19 6Je 210 :72 1Jl1 21 -25 2 Au 19 
5065 2021 1886 13A °1808 28-3732 25-429 1964 4 2My ll ‘35 4 Je 100 08 5 Jl 9e 61 7Au 8 1418 6 
5066 2022 1887 13A ‘4396 17-4815 21586 1965 6 6 Ap 30 °92 1 My 300 -45 2Je 28 -98 4 Jl 28 +51 6 Au 27 
5067 2023 1888 13A “6983 6589817743 1966 7 4 Ap 200 ‘29 5 My 19e -82 7 Je 18 nee Jl 17 +88 48 14 
3 Au 16 +41 
5068 2024 1889 13A °9571 252287 15°876 1967 1 3 My 9e ‘18 4 Je 7 °71 6Jl 7 +25 T7Au 5 78 28 4 
5069 2025 1890 138A °2158 14-3370 12031 1968 2 7 Ap 27 ‘85 2 My 27 08 3Je 25 61 5Jl 25 -14 6 Au 23 
5070 2026 1891 183A ‘4746 34453 8191 1969 4 4 Ap 16 92 6 My 16 ‘45 {3 Je 14 ‘98 4Au 13 -O4 58S 11 
2J1 14 #41 
5071 20z7 1892 13A *7334 220842 6324 1970 5 3My 5 ‘82 BJe 4 °35 6Jl 3 -88 1 Au 20 -41 2 Au 3] 
5072 2028 1893 13A ‘9921 11:1925 2481 19714 6 1 Ap 25 18 2 My 24 71 4 Je 23 +24 5 Jl 2200-77 7 Au 2) 
5073 2029 1894 138A *2509 03008 26°193 1972 7 } 5 ae i: aA lJe 11 ‘61 341 lO ‘44 4Au 9 6 68 8 
7 My 1 8 
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Distance of Sun from the Moon’s Node at the Gommencement of each Solar Year. 
FOR Opp YEARS. 
Yr. Increase. 
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The Canons of Eclipses. 
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TABLE XI. LONGEST INTERVAL IN DAYS FROM NEW-MOON TO ENDING MOMENT 


Names of Nakshatras. 


Revati 
Asvini 
Bharani 
Krittika 
Rohini 


Mrigasira 
Ardhra 
Punarvasu 
Pushya 
Aslesha 


Magha 


Purna Phalguni 
Uttara Phalguni 


Hasta 
Chittra - 


Svati ... 
Visakha 
Anuradha 
Jyeshtha 
Mula ... 


Purva Ashada 
Uttara Ashada 


Sravana 


Sravishta or Danishta 
Satabhisaj or Sataraka 


Purva Bhadrapada 
Uttara Bhadrapada 


Revati 


Names of Yogas. 


Vaidhriti 
Vishxama 
Ayushmat 
Saubhagya 


Sobhana 
Atiganda 
Sukarman 
Dhriti 
Sula 


Ganda 
Vriddhi 
Dhruva 
Vyaghata 
arshana 


Vajra 
Siddhi 
Vyatipata 
Variyas. 
Parigha 


Siva 
Siddha 
Sadhya 
Subha 
Sukla 


Brahman 
Indra ... 
Vaidhbriti 
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. 12 123053 
. 13 133172 
. 14 14°3292 


- 15 15°3411 
- 16 16°3530 


17 17°3649 


. 18 18°3768 


. 19 19°3887 


. 20 20°4006 
. 21 21°4126 
. 22 22 4245 
. 23 23°4364 


. 24 244483 


bo 
~ 


. 10 


ower 


25 25°4602 
26 26°4721 
27 27°4840 
1 284960 
2 29°5079 


0:3021 
1:2436 
2°1851 
3°1266 
4°0681 


5.0096 
59511 
6°8926 
78341 
8°7755 


OMNHG RMWNrR 


9°7170 
114 10°6585 


. 12 11°6000 


13 12°5415 
14 13°4830 


. 15 14°4245 


. 16 15°3660 


. 17 16°3075 


18 17:2449 


- 49 181904 


. 20 19°1319 


. 21 20:0734 
. 22 21:0149 


.. 23 21°9564 
. 24 22-8979 


25 23-8394 


. 26 24°7509 


27 25°7224 
1 26°6638 
2 27:°6053 
3 285468 
& 29°4883 


— 


Jyeshta 


Order 
II 
Ordinarily 


09892 
20011 
3°0130 
4°0249 
5:0368 


60488 
7:0607 
10 8:0726 
14 9°0845 
12 10°0964 


Cm NTACRA 


13 11:1083 
14 12°1202 
15 13°1322 
16 14°1441 
17 15°1567 


18 16:1679 
19 17:1798 
20 18°1917 
21 19°2036 
22 20°2156 


23 21:2275 
24 24-2394 
25 23°2513 
26 24:2632 
27 25°2751 


1 26:2870 
2 27-2990 
‘3 28°3109 
4 29°3228 


5 0°8992 
6 1:8407 
T 2°7822 
8 3°7237 
9 4°6652 


5°6067 
65482 
7°4896 
84311 
9°3726 


15 10°3141 
16 11:2556 
17 12°1971 
18 13°1386 
19 14:0800 


20 15°0216 
21 15°9630 
22 16°9045 
23 17°8460 
24 18-7875 


25 19°7290 
26 20°6705 
27 21:6120 


NAKSHATRAS. 
fe 6 fe a 
a | a) CT] é & a 
ee ee ae 
(o) BA \e) 5a 
5 08041 T 06190 
6 1°8160 8 1°6309 
7 28279 9 26428 
8 38398 10 36548 
9 48518 11 4°6667 
10 5°8637 12 5-°6786 
11 68756 13 66905 
12 78875 14 17:°7024 
13 88994 15 8.714 
14 991138 16 9°7262 
15 10°9232 17 10°7382 
16 11°9352 18 11°7501 
17 12°9471 19 12°7620 
18 13°9590 20 13-7739 
19 14:9709 21 14-7858 
20 15°9828 22 15°7977 
21 16°9947 23 16°S096 
22 180066 24 17°8216 
23 19:0186 25188335 
24 20:0305 26 198454 
25 21:0424 277 20°8573 
26 22:0543 1 21-8692 
27 230662 2 22-8811 
4240781 3 23-8930 
2 25:0900 4 24-9050 
3 26°1020 5 25°9169 
4 27-1139 6 26-9288 
5 281258 7 27-9407 
6 29°1377 8 28°9526 
YOGAS. 
9 05548 13 02104 
10 1:4963 144 1:1519 
11 24378 15 2°0934 
12 3:3793 16 3:0349 
13 4°3208 17 3:9764 
14 5:2623 18 4:9178 
15 62037 19 5:°8593 
16 7:1452- 20 6:8008 
17 80867 24 1°7423 
18 9:0282 22 86838 
19 9:9697 23 96253 
20 10:9112 24 10°5U68 
24 11:8527 25 11:5083 
22 12:7942 26 12:4498 
23 13:7357 27 13-3912 
24 14:6771 1 14°3327 
25 15°6186 2 15-2742 
26165601 3162157 
27175016 417:1572 
4184431 518-0967 
219°3846 619°0402 
3 20°3261 TAY 9817 
421-2676 = 8 20-9232 
5 222091 9 21-8647 
6 23:1506 10 22-8061 
7 24:0920 11 237476 
8 25:0335 12 24-6891 
9 25:8750 13 25-6306 
10 26:9165 14 265721 
11 27°8580 15 275136 
12 28°7995 16 284551 


17 29-3966 


Order 
Vv 
Ordinarily 
Bhadrapada 


9 04339 
10 14459 
11 2°4578 
12 34697 
13 44816 


14 
15 
16 
17 
18 


6° 4935 
65054 
T5173 
8°b2U2 
95412 


19 10°5531 
20 11°5650 
21 12°5769 
22 13°5888 
23 14°6007 


24 15°6126 
25 16°6246 
26 17°6365 
27 186484 

1 19-6603 


2 20-6722 
3 21-6841 
4 22°6960 
5 23-7080 
6 24:°7199 


7 25°7318 
8 26-7437 
9 27°7556 
10 28°7675 


0° 8075 
1-7490 
2°6905 
3°6319 
45734 


18 
19 
20 
21 
22 


23 
24 
25 
26 
27 


55149 
6°4564 
7°3979 
83394 
9:2809 


4 10°2224 
2 11°1639 
3 12°1053 
4 13°0465 
5 13 9813 


6 14°9298 
7 15°5713 
8 16°8128 
9 17-7543 
10 18°6958 


114 19:6373 
12 20:5788 
13 21:5202 
414 24-4617 
15 23-4032 


16 24°3447 
17 25-2862 
18 26:2277 
19 27-1692 
20 25°1107 
21 29-0522 


3 


% 
fe) 


Vi 


Ordinarily 
Asvina 


02489 
1°2608 
2°2727 
3°2846 
4° 2965 


11 
12 
13 
14 
15 


53084 
6°3203 
73323 
5° 3442 
9°3561 


16 
17 
18 
19 
20 


21 10°3680 
22 11-4799 
23 12-3915 
24 13°4057 
25 14°4156 


26 15°4276 
27 16°4395 
1 17-4514 
2 18°4633 
3 19-4752 


4 20°4871 
5 21°4990 
6 22-5110 
T 23°5229 
8 24°5348 


9 25°5467 
10 265586 
11 27-5705 
12 28°5824 


0°4631 
1°4046 
2°3460 
3°28 75 
4°2290 


5°1705 
1 61120 
7°0535 
7°9950 
8° 9365 


2 
3 
4 
5 9-8780 
6 
7 
8 
9 


10 14°5854 
11 15°5269 
12 16°4684 
13 17°4099 
14 16°3514 


15 19°2929 
16 20:2343 
17 21:1758 
18 22-1173 
19 23-0588 


20 24-0003 
21 24°9415 
22 25°8533 
23 26°8248 
24 27-7663 
25 287078 


Order 
Vu 
Ordinarily 
Kartika 


23 10°1829 
24 11°1948 
25 12-2067 
26 13°2187 
27 14°2306 


1 15°2425 
2 16°2544 
3 17°2663 
4 18°2782 
5 19-2901 


6 20°3020 
T 21°3140 
8 22°3259 
9 23°3378 
10 24°3497 


11 25°3616 
12 26°3735 
14 283974 
15 29°4093 


0°1187 
10601 
2°0016 
2°9431 
3°8546 


25 
27 


4°8261 
5° 7676 
6°7091 
76506 
85921 


ONOGRe WNR 


9 95335 
10 10-4750 
11 11°4165 
12 12°3580 
13 13-2995 


14 14-2410 
15 15°1825 
16 16-1240 
17 17°0655 
18 18-0070 


19 15°9484 
20 19°8899 
21 20-8314 
22 21:7729 
23 22.7144 


24 23°6559 
25 24°5974 
26 25:53589 
27 26-4804 
1 27-4219 
2 28°3633 
3 29°5048 


[The largest correction is—2°20890 for Nakshatras 


5° 9502 
6 9621 
79740 
8°9459 
W-9978 


26 11-0097 
27 12-0217 
1 13-0336 
2 14-0455 
3 56-0574 


4 160693 
5 17-0812 
6 180931 
7 191061 
8 20-1170 


9 21-1289 
10 22-1408 
14 23-1527 
12 24°1646 
13 25-1765 


14 26-1884 
15 27-2004 
16 23-2123 
17 29-2242 


4 07157 
5 1°6572 
6 25987 
T 3-5402 
8 44817 


54232 
63647 
73062 
82477 
9°1891 


pad ad ped ped 
WNrROW} 


14 10°1306 
15 11-0721 
16 12°0136 
17 12:9551 
18 13-8966 


19 14°8381 
20 15:7796 
21 16°7211 
22 17°6625 
23 138°6040 


24 19-5455 
25 20-4870 
26. 21°4285 
27 22-3700 

1 23°3115 


<n 
a 

<n 

ss 


OF EACH NAKSHATRA AND YOGA 
and—4‘11036 for Yogas.]| 


NAKSHATRAS. 


4°7532 


5° 7651 
6°7770 
7°7889 
8:8008 
9°8127 


1 10°8247 
2 11:°8366 
3 12-8485 
4 13-8604 
5 14°8723 


6 15-8842 
7 16°8961 
8 17:9081 
9 18:°9200 
10 19-9319 


11 20:9438 
12 21°9557 
13 22:°9676 
14 23-9795 
15 24:9915 


16 26°0034 
17 27-0153 
18 28°0272 
19 29°0391 


8 03713 
9 1°3128 
2°2543 
371058 
4°1373 


50788 
60203 
6°9618 
79032 
88447 


18 9°7862 
19 10°7277 
20 11°6692 
21 12°6107 
22 13°5522 


23 14°4937 
25 16°3766 
26 17°3181 
27 18°2596 


1 192011 
2 20°1426 
3 210841 
4 22°0256 
5 22'9671 


6 23°9086 
7 248501 
8 25°7915 
9 26°7330 
10 27-6745 
11 28°6160 


Order 
xX 
Magha 


Ordinarily 


05204 
1°6323 
2°5443 
3°5562 
45682 


55800 
65919 
76038 
1 86157 
2 96277 


3 10°6396 
4 11-6515 
5 12-6634 
6 13: Af 
T 146872 


8 15-6991 
9 16-7111 
10 17-7230 
11 18:7349 
12 19-7468 


13 20°7587 
14 21:7706 
15 22-7825 
16 23-7945 
17 24-8064 


18 25°8183 
19 26°8302 
20 27°S421 
21 28°8540 


0°0269 
0° 9684 
1°9099 
2°85 14 
3°7929 


4°7344 
56759 
6°6173 
75588 
85003 


22 9°4418 
23 10°3833 
24 11°3248 
25 12°2663 
26 13°2078 


27 14°1493 
1 15°0907 
2 16°0322 
3 16°9737 
4 17°9152 


5 18°8567 
6 19:7982 
7 20°7397 
8 21°6812 
9 22°6227 


10 23:5646 
11 245056 
12 28°4471 
13 26°3886 
14 27-3301 
15 28-2716 
16 29°2131 


Order 
XI 
Ordinarily 
Phalguna 


8°4307 
9°4426 


GO WON 


10°4545 
6 114664 
T 12°4783 
8 13°4902 
9 145021 


10 15°5141 
11 16°5260 
12 17°5379 
13 185498 
14 19°5617 


15 20°5736 
16 21°5855 
17 22-5975 
18 23°609+4 
19 24°6213 


20 25°6332 
21 26-6451 
22 27-6570 
23 25-6689 


YOGAS. 
17 06240 
18 1°5655 
19 2°5070 
20 3°4485 
21 4°3900 


22 
23 
24 
25 
26 


5°3314 
6:2729 
72144 
81559 
9° 0974 


27 10°0389 
1 10°9804 
2 11°9219 
3 12°8634 
4 13-8048 


5 14°7463 
6 15°6878 
T 166293 
8 17°5708 
9 18°5123 


10 194538 
11 20°3953 
12 21°3368 
13 22°2783 
14 23°2197 


15 24-1612 
16 25°1027 
17 26°0442 
18 26:°9857 
19 27:9272 
20 28°8657 


XI 
Ordinarily 
Chaitra when 
no Adhika Masa 


10° 2694 
11°2813 

9 12°2932 
10 13°3051 
11 14°3171 


12 15°3290 
13 16°3409 
14 17°3528 
15 15°3647 
16 19°3766 


17 20°3885 
18 21-4005 
19 22-4124 
20 23 4243 
21 24°4362 


22 25°4481 
23 26°4600 
24 27-4719 
25 28°4839 
26 29-4958 


21 
22 


0°2796 
12211 
2°1626 
31041 
4°0455 


4°9870 
5° 9285 
6°8700 


T 12-5189 
8 15°4604 


9 14:4019 
10 15°3434 
11 16°2849 
12 17-2264 
13 18°1679 


14 19°1094 
15 20-0509 
16 20°9924 
17 21-9338 
18 22°8753 


19 23-8168 
20 24°758% 
21 25°6999 
22 26°6413 
23 27-5828 
24 285243 
25 29°4655 


Order 
XIII 
Chaitra 
when there is 
Adhika Masa 


OADM RMBWNrP~] 
on 
=) 
NC) 
— 
“I 


10 11°0962 
14 12°1081 
12 13°1201 
13 14°1320 
14 15°1439 


15 1671558 
16 17°1677 
17 18:1796 
18 19:1915 
19 20:2035 


20 21-2154 
21 22-2273 
22 23-2392 
23 24°2511 
24 25:2630 


25 26°2749 
26 27-2869 
27 28:2988 

1 29°3107 


O° 8767 
1°8182 
1 2°7596 
37011 
4°6426 


2 

3 

4 55841 
5 65256 
6 7°4671 
7 84086 
8 93501 


9 10°2916 
10 11°2330 
14 12°1745 
12 13-1160 
13 14:°0575 


14 14-9990 
15 15°9405 
16 16°8820 
17 17°8235 
18 18°7650 


19 19°7065 
20 20°6479 
21 21°5894 
22 22°5309 
23 23-4724 


24 24°4139 
25 25°3554 
26 26°2969 
QT 27°2384 
1 281799 
2 291214 


Solar Year according: to Table X, 


> 
0Q 


‘07480 
*14960 
"22440 
*29920 
*37400 


"44880 
"52361 
"59841 
67321 
*74801 


OONGD TARWNH- 


10 


*82281 
“89761 
°97241 
14 1:04721 
15 1:12201 


16 1:19681 
17 1:27161 
18 1:34641 
19 1°42121 
20 1:49602 


21 1°57082 
22 1°64562 
23 1°72042 
24 1:°79522 
25 1:87002 


26 1:94482 
27 2°01962 
28 2:09442 
29 2:16922 


4 0°13919 
2 0:27838 
3 O°-41757 
4 0°55676 
5 0°69595 


6 0°83514 
T 097433 
8 111352 
9 1°25271 
10 1°39190 


44 :1:53109 


12 1:°67028 
13 1:80947 
14 194866 
15 2:08785 


16 2°22704 
17 2°36623 
18 250542 
19 2°64461 
20 2°78380 


21 292299 - 


22, 306218 
23 3:20137 
24 334056 
25 347975 


256 3°61894 


27 3°7h813 - 


28 389732 
29 4°03651 


- Corrn. 


ANNUAL CORRECTION 


Argument :—Date of appearance of 1st New-Moon in each 


Arg. 


01 
.02 
°03 
‘04 
°05 


06 9 


‘O7 
°08 
‘09 
°10 


“11 
12 
"13 
"14 
"15 


‘16 
247, 
"18 
“19 
‘20 


“21 
*22 
‘23 
°24 


*25 . 


"26 
‘27 
°28 
‘29 


NAKSHATRAS. 


Corrn. 


‘00075 
‘00150 
00224 
‘00299 
0037 4 


00449 
"00524 
00598 
00673 
‘00748 


00823 
‘00898 
‘00972 
"01047 


-01122 - 


"01197 
"01272 
‘01346 
*01421 
*01496 


01571 
°01646 
‘01720 
01795 
03 &70 


*01945 
-02020 
‘02094 
‘02169 


00139 
"00278 
‘00417 
*00557 
00696 


‘C0835 
‘00974 
-O1113 
-01253 
‘01392 


*01530 
‘O1L670 
"01809 
‘01949 
‘02088 


‘02227 
°02366 
*02505 
"02645 
02784 


.02923 
‘038063 
*03201 


“03340 ° 
"03480 ° 


"03619 
°03758 
"03897 
*04036 


Arg. 


Corrn. 


*02244 
"02319 ° 


‘02394 


"02468 ° 


02543 
‘02618 


‘02693 
"02768 ° 
02342 
02917 


02992 
°03067 
03142 
"03216 
‘03291 


"03366 ° 
‘03441 
03516 ° 
°03590 
03665 


03740 
"03515 
"03890 - 
03964 
"04039 


"04114 ° 
"04189 ° 
°04264 
"04333 ° 


“04 503 
Uta." 


‘04872 
‘05011 
*05150 
‘05289 
"05428 


‘OBS68 
05707 
‘O5S46-* 
‘05985 
“06124 


06263 
‘06:03 ° 
‘06542 
‘O6681 
‘06820 


"06959 ° 
“O7098 ° 
"07238 
‘O7377 ° 
07516 


‘07655 
‘07795 
O7934 
‘O8073 


. Coyrrn. 


04413 
"04488 
04563 
04638 
"04712 


04787 
*04862 
"04937 
"05012 
"05086 


°05161 
05236 
"05311 
"05386 
05460 


05535 
‘05610 
05685 
05760 
05834 


*05909 


"05984 


*06059 


"06134 
06208 


06283 


"06358 
"06433 
"06508 


08212 


"08351 


*O8491 
“08630 


‘08769 


“08908 
°09U47 
“O91LER6 
"09326 
"09465 


‘09604 
"09743 
“09882 
"10022 
"10161 


*10300 
"10439 
‘10578 
“10798 
"10851 


"10996 
“11135 
*11274 
"11413 
*11553 


"11692 
"L1S31 
"11970 
"12109 


Arg. 


°88 
"89 
°90 
°91 
"92 


"93 
"94 
"95 
"96 
‘97 


‘98 
‘99 


133 


Corrn. 


06582 
06657 
06732 
‘06807 
06882 


‘06956 


07031 


07106 
07181 
‘07256 


"07330 
"07405 


*12249 
© *12388 
°12527 
*12666 
*12805 


"12945 
"13084 
*13223 
*13362 
°13601 


"13641 
*13780 


134 
TABLE XI-—A 


Names of Nakshatras. 


Revati _ “i on 
Asvini aul mre Per 
Bharani ‘a si od 
Krittika (Jamil Kiruttigai) ... ; 
Rohini 


Mirgasira (7amil Mirugasiram) 
Ardhra (Zamil aruda or ‘Tiruvalirai) 
Punarvasa wah oes or 
Pushya (Zamil Pusam) 

Aslesha (Tamil Ayilyam) 


Magha (Tamil Magham) 

Purva Phalguni (Jamil Puram) 

Uttara Phalguni (Zamil Uttiram) 

Hasta (Tamil Hastam) ona 

Chittra (Tamil Chittirai) eee 

Svati - wen as 

Visakha (Zamil Visakam) 

Anuradha (amit Anusham) sive 

Jyeshta (Tamil Kettai) aes 
ula (Zumil Mulam) ‘ie 


Purva Ashada (Tamil Puradam) eae 
Uttara Ashala (Tamil Uttiradam) 
Sravana (Jamil 'Tiruavonam) j 


Sravishta or Danishta (7amil Avittam) 
Satabhisaj or Sataraka (7amil Sadayam) 
Purva Bhadrapada (Zamil Purattadi) 
Uttara Bhadrapada (Tumi! Uttirattad1) 
Revati 7 ee 


Names of Yogas. 


Vaighrit i... 

Vishkamba a 

Priti rr. a's i 
Ayushmat . 
Saubhagya 

Sobhana ‘ 

Atiganda ... ; 

Sukarman coe 

Dhriti i ‘s. ce oa 
Sula we er a a 
Ganda a ae 25 ue 
Vriddhi x PP ae me 
Dhruva : 

Vyaghata ... 

Harshana 

Vajra of 

Siddhi ee 

Vyatipata 

Variyas ae ane a 
Parigha ... sie eee oo 
Siva 

Siddha 

Sadhya . 

Subha Lee 

Sukla 

Brahman ... 

Indra 

Vaidhriti ... 


_ LONGEST INTERVAL IN DAYS, GHATIKAS AND PALAS 
The largest correction fo 


tS Order 


SQNAHORANKA 


Ordinarily 


Vaisakha 


I 


~ 


CaeNIanrrwonwrom 


2 36 
319 


ee et 


oot 
rs 
~et 


10 16 53 
11 17 36 
121819 
1319 2 
14 19 45 
15 20 28 
16 21 11 
17 21 54 
18 22 37 
19 23 19 


20 24 2 
Q1 24 45 
22 25 28 
a> 26-11 
24 26 54 
95 87 37 
25 28 20 
OT 20> 2 
98 2) 46 
29 30 29 


12 32 29 
13 28 59 
14 25 28 
15 21 58 
16 18 27 
17 14 56 
1811 26 


19 7 55 
20 4 24 
21 O 54 
21 57 23 
22 53 53 
23 50 22 
24 46 51 
25 43 21 
26 39 50 
27 36 19 
28 32 49 
29 29 18 


Order 


Ordinarily 


Jyeshta 


Il 
d. g. p. 
0 59 21 
2 0 4 
3 047 
4 1 30 
56 213 
6 256 
7 3 39 
8 4 21 
9 6 4 
5 47 


11 6 30 
7 13 
13. 7 56 
14 8 39 
15 9 24 
10 5 
10 47 
18 11 30 
12 13 
12 56 


13 39 
2 14 22 
15 5 
24 15 48 
16 30 
17 13 
17 56 
28 18 39 
29 19 22 


G13 Ct KB 


< 

bo bo 
bo ot 
bo ol 
bo 


10 18 51 
11 15 20 
12 11 50 
13 819 
li 4 48 
15:42-068 
15 57 47 
16 54 16 
17 50 46 
18 47 15 


19 43 44 
20 40 14 
21 36 43 
33 13 
23 29 42 
27 59 
22 41 


2812 9 
29 8 38 


5. Ordinarily 


NAKSHATRAS. 

& Ordinarily 

i ae’ 

5 Ashada 

Ill 
i, g. p. 

5 0 48 15 f 

6 14852 8 

7 274941 9 

8 356023 10 

9 461.7. 44 
10 55149 12 
11 65232 18 
12 75315 14 
13 85358 15 
14 95441 16 
16 105524 17 
16 1156 7 18 
17 125650 19 
18 135732 20 
19 145815 21 
20 155858 22 
91 164941 33 
292 18 024 24 
ao. tei foe 
24 20 150 26 
95 21233 27 
ee eee 1 
27 23 358 2 

4 96 4:43 3 

2 96° 6 24 4 

3s 26 6 7 5 

4 27 650 6 

& 28 733 vi 

6 29 816 8 

YOGAS. 

9 0 33 17 13 
10 1 29 47 14 
114 226 16 15 
12 3 22 46 16 
13 419 15 17 
14 5 15 44 18 
15 6 12 15 19 
16 7 843 20 
17 8 512 21 
18 9 1.42 22 
19 958 11 23 
20 1054 40 24 
21 115110 25 
22: 1247 39 26 
923 134: 9 27 
24 144038 4 
25. 15.37.97 2 
26 16 33 36 3 
avy. Af: 380% 4 

1 18 26 35 5 

2 1923 5 6 

3 2019 34 7 

& 2116 3 8 

& 22312 33 9 

6: 22.9 3 10 

7. 34 69} 11 

8 )) ae’ ia | 12 

9 2 58 30 13 
10 26 54 59 14 
414 . 2761 29 15 
12 284758 16 

17 


Sravana 


lV 
d. g. p. 
037 8 
1 37 51 
238 34 
3 39 17 
440 0 
5 49 43 
6 41 26 
742 9 
8 42 52 
9 43 34 


10 44 18 
1145 O 
12 45 43 
13 46 26 
1447 9 
15 47 52 
16 £8 35 
17 49 18 
1860 1 
19 50 44 


20 51 26 
2152 9 
22 52 52 
23 53 35 
245418 
2555 1 
26 55 144 
27 56 27 
28 57 9 


57 


Or bo 
On 


bo 
or 
1 — 
eb StS Of DS OF bo 


oi 
i=) 


rtm LS OS re RP Ot 


27 30 49 
28 27 18 
29 23 48 


Order 


10 


Ordinarily 
Bhadrapala 


SSESAISSr 
a 


-=S 
wo S 


23 42 
Yi4s 2 
25 42 
26 44 
27 45 
2846 3 


Ww Ot Ww St be 
we Sto) oe =i 


bo ot 
SOS 


m bo bo We GS WO OO 
bo 
be 


weAoew ROW 10 kK Nr +e CO 
oO 
oe 


oO oOMNIMDtrkK &O WK O 
— 


ell cell ae 
woh 


19 38 14 
20 34 44 
21 3113 
32 27 42 
23 2t 12 
24 20 41 
25 17 10 
26 13 40 
2710 9 
28 6 39 
29 3 8 


< 


Ordinarily 


Asvina 


13 24 13 
14 24 56 
15 25 39 
16 26 22 
17.27: . & 
18 27 48 
19 28 31 


20.29 14 
21 29 56 
22 30 40 
23 31 23 
2432 5 
25 32 48 
26 33 31 
27 34 14 
28 34 57 


11 45 39 
1242 9 
13 38 38 
l4 35 8 
15 31 37 
16 28 6 
17 24 36 
1821 56 


19 17 35 
20 13 28 
21 10 33 
iy Be | 
23 3 32 
24 0 1 
24 56 31 
2553 0 
26 49 29 
27 45 59 
28 42 28 


z 
° 


Ordinarily 


Kartika 


~ 


HADMIPHoSwWHOD 


6 41 
7 24 
8 7 
8 50 
9 33 
16 


© 
— 
o 


10 10 
1t Ll 41 
12 12 24 
1313.7 
14 13 50 
15 14 33 
16 15 16 
17 15 59 
18 16 42 
19 17 24 


59 


2018 7 
21 18 50 
22 19 33 
23 20 16 
24 20 59 
25 21 42 
26 22 25 
27 23 8 
28 23 51 
29 24 34 


wo w 


VON WOAWDOW = 
& & 
WONwWWWKHOWIAN 1 


=) DBNIAOFSNWNW © 
i) 


Oo OOF PR OO 


bo 


1 
10 28 30 
1] 24 59 
12 21 29 
13 17 58 
14 14 258 
15 10 57 
16 7 26 
17 3 56 
18 0 25 


18 56 54 
19 53 24 
20 49 53 
21 46 23 
22 42 52 
23 39 21 
24 35 51 
25 32 20 
26 28 50 
27 25 19 
28 21 48 
29 18 17 


hy 
o 
ao] 
a 
° 


Ordinarily 


Margasira 


or 
~ 
~ 


an 
w 
os 


3; 9% 
9 52 


© co~7 MD UH 


Ot Gre ot oe 


17 39 45 
18 36 14 


19 32 44 
20 29 13 
21 25 43 
22 22 12 
23 18 41 
2415 11 
25 11 40 
26 810 
27 4 39 
28 1 8 
28 57 38 


6 


RPOUDAOOTAGN = 


_ > 


NAKSHATRAS. 

& Ordinarily § 

Pausha E 

IX 
d. g. p 

0 42 20 20 
45" 3 21 
2 43 46 22 
3 44 29 23 
445 12 24 
5 45 54 25 
6 46 37 26 
7 47 20 27 
848 3 1 
9 48 46 2 
10 49 29 3 
11 50 12 4 
12 50 55 5 
13 51 38 6 
14 452 20 7 
15 :63..3 8 
16 53 46 9 
17 54 29 10 
18:85 To 11 
19 55 5d 12 
20 56 38 13 
23 67-21 14 
22 68..3 15 
23 58 46 16 
24 59 29 EY 
25. 0.15 18 
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Se vik oe 20 
28. -2,21 21 
YOGAS. 

0 22 17 12 
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8 50 41 21 
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12 36 39 25 
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14 29 37 27 
16 26 7 1 
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1719 5 3 
18 15 35 4 
19 12 4 5 
20 8 23 6 
a) .B° 8 7 
22 1 32 8 
2258 2 9 
23 64 31 10 
24 51 O 11 
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1 31 56 
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3.33 22 
4 34 6 
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6 35 31 
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8 36 57 
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12 39 48 
13 40 31 
14 41 14 
15 41 57 
16 42 40 
17 43 23 
18 44 6 
19 44 49 


20 45 31 
21 46 14 
22 46 57 
23 47 40 
24 48 23 
25 49 6 
26 49 49 
27 50 32 
28 51 14 
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10 27 16 
11 27 59 
12 28 42 
13 29 25 
14 30 8 
15 30 51 
16 31 34 
17 32 17 
48 32 59 
19 33 42 
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22 35 51 
23 36 34 
24 37 17 
25 38 O 
26 38 42 
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15 41 16 
16 37 46 
17 34 15 
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21 20 13 
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23 13 11 
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11 16 53 
12 17 36 
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1g 2 
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16 20 27 
17 21 10 
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24 2 
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25 28 
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OM NEW-MOON TO ENDING MOMENT OF EACH NAKSHATRA AND YOGA. 
akshatras is—2d., 12gh., 32p, and—4d, 6gh, 38p, for yogas. 


Chaitra 


whenthere 


is Adhika 
Masam. 


10 17 30 
11 13 23 
12 10 28 
13 6 58 
14 3 27 
14 59 56 
15 56 26 
16 52 55 
17 49 25 
18 45 54 


19 42 23 
20 38 53 
21 85 23 
22 31 51 
23 28 21 
24 24 50 
95 2) 20 
26 17 49 
27 14 18 
28 10 48 
29 717 
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A.D. 


1840 
1841 
1842 
1843 
1844 


1845 
1846 
1847 
1848 
1849 


1850 
1851 
1852 
1853 
1854 


1855 
1856 
1857 
1858 
1859 


1860 
1861 
1862 
1863 
1864 


1865 
1866 
1867 
1868 
1869 


1870 
1871 
1872 
1873 
1874 


1875 
1876 
1877 
1878 
1879 


TABLE XII.-—-EPHEMERIS FOR BENGAL. 
Dates of Commencement of Bengal Solar Months, A. D. 1840 to A. D. 1920. 
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NoTE.—It will be seen from a comparison of the above table with the General Ephemeris given below that solar 
months in Benga] sellom commence on the same day as in the ‘l'amil and Malayalam countries. In the first place the 
Sankrantis which determine the commencement of solay months in Bengal are those fixed by the Surya Siddhanta, 
whereas in Southern India the solar months and their Sankrantis are reckoned according to the Arya Siddhanta. 


Secondly, the rule in Bengal is that when the Sankranti occurs less than 45 vhatikas after sunrise, the civil 
solar month commences on the next day, and when the Sankranti occurs 45 chatikas after Sunrise or later, the civil 
solar month commences two days after the date of the Sankranti, It follows from this mle that in Bengal the civil 
month never begins on the date of the Sankranti which in that province invariably belongs to the previous month 
whereas in Southern India, the civil moath very often begins on the day of the Sankranti. In practice, the rule in 
Bengal appears to be to begin the Solar month on the third day after Sankranti when the fraction of day at whieh 
Sankranti occurs‘is ‘70 of a day or more. ‘Lhe above table has been constructed on this principle, 
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TABLE XII.—General Ephemeris A.D. 1840—A.D. 1845. 
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TABLE XII.—General Ephemeris A.D. 1845—A.D. 1850, 
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35 24 . 35 46 
‘yf 13 37 
ae & vee 49 14 
10 54 ... 24 49 
OF 4h.20 $7.3 
14 34 ... 26 58 
46 24 .. 55 1 
18 14 21 33 
50 5 48 1 
21 55 12 43 
53 45... 39 14 
25 35... 7 46 
67 25. 433 39 19 
29 15 ... 14 36 
1°6 21 53 39 
32 56 ... 34 48 
446 ...@ 15 36 
36 36 54 17 
8 26 29 14 
40 16 17 0 22 
2" Gust 27 87 
43 56...0 51 35 
15 46...@ 13 41 
47 36. 35 Q7 
19 26 12 58 20 
Slat. 2: 24 54 
23° 7 10 56 33 
5457 ...0 34 23 
26 47 ...@ 17 35 
58 37 8 3 14 
30 27 47 46 
2-18 .. 28 12 
34 8 5 1 5 
668 ..0 29 44 
37 48. 55 27 
9 38 .:: 15 32 
4198... 34 4 
13 18 Je. 30 53 32 
45° B +i. 15 34 
1658289 43 31 
48 48...@ 18 43 
20 38 ... 1 13 
fe 29 .: 48 59 
24 19 ... 37 43 
56 9 24 22 53 
2759 2380 1 26 
ae" aes 32 36 
31 39 ... 56 16 
oe) 17 5 
35 19... 34 8 
710 19 51 O 
39 0...60 10 15 
50 16 36 9 
42 40 ... 8 14 
14 30 14 48 9 
46 20... 34 49 
te 2O .= 24 45 
50 012@ 1250 
21 50... 54 47 


Ghatikas 


) 


58 


21 58 13 


10 19 59 
12 18 33 
1417 6 
16 15 40 
18 14 14 
20 12 47 
22 11 21 


24 9 54 
26 8 28 
O 33 45 
2°32 19 
4 30 52 
6 29 26 
8 27 59 
10 26 33 
12 25 7 
14 23 40 
16 22 14 
18 20 47 
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Ghatikas 
Palas 


2h 
54 
84 12 4 
113 43 54 
143 15 44 
172 47 34 
202 19 24 
231 51 14 
261 23 6 
290 54 55 
320 26 45 
249 58 35 


> 
on 
— oo 
~~ 


14 14 54 
43 46 44 
73 18 34 
102 50 24 
132 22 14 
16154 4 
191 25 54 
220 57 44 
250 29 34 
280 1 25 
309 33 15 
339 65 5 


3 21 24 
32 53 14 
6225 4 
91 56 54 

121 28 44 

151 0 34 

180 32 24 

210 414 

939 36 4 

269 7 54 

298 39 45 

328 11 35 

357 43.25 | 


_— 


21 59 45 ) 

51 31 34 

81 3 24 
110 35 14 
140 7 4 
169 38 54 
199 10 44 
228 42 35 
258 14 25 
987 46 15 
31718 5 
346 49 55 


-—~_o > 


1 day, 35 ghat., 43 palas, 


1l 614 
40 38 4 
70 9 54 
99 41 44 
129 13 34 
158 45 24 
188 17 14 
211 49 4 
247 20 54 
276 52 44 
306 24 35 
335 56 25 ) 


—— 


O day, 49 ghat., 50 palas. 


ith mentite ge ene weenie _ a Ne me ee 
= —- Yr Deduct for 


1 day, 52 ghat., 50 palas. Nakshatras 


1 day, 3 ghat., 57 palas. 


O day, 15 ghat., 4 palas, 


TABLE XII.—General Ephemeris A.D. 1850—A.D. 1855, 


New Moon 
Ending moment 


Tamil Month of New Moon Tithi. €’s Anom. @’s Anom. 
Beginning End Mean Actual 
~_ > By Soe = 
Commence- § a § i aa ht Me @ % 
ment of Tamil 3 4 A 34 vat dee kh “a oe a 
years indif- month 3 3 m& % 3 EB bs Lunar month: 3 Set Se iS c a a 
ferent eras. Fae a 3 Baa FaeA SAA SCH AGHA AOE 
K. ¥Y. 4951 Chittirai... 6 Ap 12 31 1 My 12 Vaisakha 5 Ap 11 584112 28 57 201917 01243 )\ 
7 My 11 26 31 55 46 2217 51 294433 =! 
Sak.1772  Vaikasi ... 2My 13 31 4Je 12 Jyeshta lJe 9 572110 1654 241624 59 16 24 
Vik. 1907 Ani 56 Je 13 32 1J1 14 Ashada 3Jl1 9 2911 34 31 261458 88 48 14 
(S.) Sadharana. Adi 2J1 15 81 4 Au 14 Sravana « * OAe)- 8 Beak 7 51-01... 040.15. 118.9 4 
K. 1025 (S. M.) Avani . 56 Au 15 31 758 14 Bhadrapada. 658 6 82 51 1039 23849 147 51 54 
K. 1025 (N. M.) Purattasi. 1S 15 30 20 14- Asvina 10 6 441 56 3356 437-92 177 93 44 \ 
34¢.,47p. Aippasi 30 15 30 4N 13 Kartika 2N 4 3631... 316 °&6 35 56 206 55 34 | 
B.S. 1256 Kartigai... 5N 14 30 6D 13 Margasira... 4 D 4 822 $ 3941 834 29 236 97 94 
N.Dumati Margali .. 7D 14 29 7Ja 11 Pausha 5Ja 9% 4012 ..022:55 1038 3 265 69 l4 
A.D. 1851 ‘ai 1Ja 12 30 2F 10 Magha 7¥ i 12°99... 10.88 «12 31.67. 295.3]. & 
H. 1268 Masi 3F 11 29 3 Mr 1l Phalguna 1 Mr 2 48352... 5635 143010 325 92 54 
Oct. 26, 27. Panguni... 4 Mr 12 31 6 Ap 11 -Chaitra 3Ap 1 1542... 4284 1628438 354 34 44 ) 
K. Y¥.4952 Chittirai... 7 Ap 12 31 2 My 12 Vaisakha 4 Ap 30 47 32My11956 182717 1861 4 
Sak.1773  Vaikasi ... 3My 13 31 5Je 12 Jyeshta 6 My 30 1922... 49 8 209551 4899 54 
Vik.1908 Ani 6Je 13 32 2Jl 14 Ashada 7Je 28 51122951444 2292425 7754 44 
(S.)Virodbakrit. Adi 3J1 15 31 5 Au 14 Sravana ... 2J1 28 23 2... 3357 24922 58 107 96 34 
X.1026 (S. M.) Avani... 6Au 15 31 1S 14 Bhalrapada. 3 Au 26 5453... 5258 2621 32 136 58 24 
K.1026 (N. M.) Purattasi- 2S 15 31 40 15 Asvina 5S 25 2643... 12538 04649 166 3014 
50g.,19p. Aippasi ... 50 16 30 6N 14 Kartika 60 24 5833... 3550 24522 196 2 4 | 
B. 8. 1257 Kartigai... 7N 15 29 7D 13 Margasira... 1N 23 3023... 312 448356 225 33 54 
(N) Dundubhi Margali ... 1D 14 29 1Ja 11 Pausha 3D 23 21322036 7 64230 255 5 44 
A.D. 1852 ‘ai 2Ja 12 30 3F 10 Magha 4Ja 21 34 3... 14384 841 3 284 37 33 
H. 1269 Masi 4¥ 11 30 5 Mr 11 Phalguna 6F 20 55319 5723 103937 314 9g 93 
Oct. 16 Panguni... 6 Mr 12 30 7 Ap 10 Chaitra .. @Mr 20 3743... 4216 123810 343 4] 13 ) 
| K. ¥.4953 Ohittirai... 1 Ap 11 31 3 My 11 Vaisakha 2Ap 19 934... 9556 143644 75733 \ 
Sak. 1774 Vaikasi ... 4My12 31 6Je 14 Jyeshta 3 My 18 412419 549 163518 372993 | 
Vik. 1909 Ani 7 Je 12 32 3J1 13 Ashada 5 Je 17 1314 ...03845 183351 67 113 | 
(S.) Paridhavi. Adi .. 431 14 31 6Au13 Savana... 6Jl 16 45 417 652 203225 9633 4 
K. 1027 (S.M.) Avani... 7Au 14 32 3S 14 Bhadrapada.{1 Au 15 1654... 3127 223058 126 454 | 
2S 13 4844... 54 7 249932 155 36 44 | 
K. 1027 (N. M.) Purattasi. 45 15 30 50 14 Asvina 40 13 2034... 1640 2623 6 185 $34 } 
- 5g., 50 p. Aippasi ... 60 15 30 7N 13 Kartika 5N 11 5224... 4028 05323 2144024 | 
B.S. 1258 Kartigai IN 14 99 1D 12 Margasira... 7D 411 2414..00650 25159 2441914 
(N)Rudhirodgarin. Margali... 2D 13 30 3Ja 11 Pausha 1Ja 9 56 5... 3644 45030 27344 4 
A. D.1853 ‘ai 4Ja 12 99 4¥F 9 Magha 3F 8 2755... 10 3 649 3 3031554 
H. 1270 Masi 5F 10 30 6Mr 11 Phalguna ... 5 Mr 10 00 9 4645 84737 332 47 45 
Oct. 4 Panguni... 7 Mr 12 30 1Ap 10 Chaitia .. 6Ap 8 3135... 26 5 104611 362 19 35 ) 
WK. Y¥. 4954 Ohittirai . 2Ap 11 31 4 My 11 Vaisakha ... 1 My 8 395... 632 124444 263555 
Sak.1775 Vaikasi ... 5 My 12 32 1Je 12 Jyeshita ... 2Je 6 3515...04558 144318 56 745 
Vik. 1910 Ani wwe ove 138 31 20) 13: Ashada oe SOE”. E OH GS 2888 06 41-0) 85 39 35 
(S.) Pramadi Adi 1. O01 14 92 2 Aun 14 Bravane .... G@Au & 8855... 5547 1840-296. 1164) 9% 
K. 1028(8.M.) Avani ... 2Au 15 31 48 14 Bhalrapada. 7S 3 1046... 2557 2038 59 144 43 14 
K.1028(N.M.) Puratiasi. 5S 15 30 60 14 Asvina LO 2 4236... 5354 923732 17415 4 
Qig.,2lp. Aippasi .. 70 15 30 LN 13 Kartika BN 1 1496... 2026 2436 6 234654 } 
B.S. 1259 Kartigai... 2N 14 30 3D 13 Margasira... 4N 30 46 6... 4620 26 3439 2383 18 44 
(N.)Raktaksba. Margali ... 4D 14 29 4Ja 11 Pausha .,.. 6D 30 18 6... 1252 05956 262 50 34 
A. D. 1854 ‘ai 6Ja 12 99 SF 9 Magha 7 Ja 2% 4956... 4055 25830 292 99 94 
H. 1271. = =Masi 6F 10 36 7 Mr 11 Phalguna ... 2F 27 2146... 942 4657 4 3215414 
Sep. 24 Panguni... 1 Mr 12 31 3Ap 11 Chaitra .,, 3 Mr 28 5336... 3938 65537 35126 4 ) 
K. ¥. 4955 Ohittirai... 4Ap 12 31 6My 12 Vaisakha ... 5 Ap 27 2596 ...01220 85411 154223 
Sak.1776 Vaikasi ....7 My 13 31 2Je 12 Jyeshta ... 6 My 26 5716... 4731 105244 451413 
Vik. 1911 Ani . 936 13 32 6J1 14 Ashada ... 1Je 25 29 6... 2434 125218 T&a6 3 
(S.) Ananda = Adi wo (31 156 8{ 2Au 14 Sravana ... 39JI 25 O57... 2342 144952 10417 53 
K. 1929 (8S. M.) Avani ... 3Au 15 31 5S 14 Bhadrapada. 4 Au 23° 38247... 4086 164825 133 49 44 
K. 1029 (N.M.) Purattasi. 6S 15 31 10 15 Asvina 6S 22 487... 17 4 184659 163 9) 84 
36g.,52p. Aippasi... 20 16 29 2N 13 Kartika .. 70 21 3627 ...052 8 204532 1925324 | 
B.5.1260 — Kartigai 3N 14 30 4D 13 Margasira... 2N 20 817... 2358 2244 6 222 25 14 
(N.) Krodhana. Margali... 6D 414 29 5Ja 11 Pausha... 3D 19 40 7... 5213 244240 25157 4 
A.D. 1855 ai 6Ja 12 80 7F 10 Magha § Ja 18 1158... 1935 264113 281 28 54 
H. 1272 Masi «» LF 11 80 2Mr 12 Phalguna 6F 16 4348... 4515 1 680 311 0 44 
Sep. 13 Panguni.,. 3 Mr 13 30 4Ap 11 Chaitra .., 1 Mr 18 1538... 1015 3 5 4 34032 34 


Deduct for 
Nakshatras 


0 day, 35 ghut., 43 palas. l day, 24 ghat., 36 palas. O day, 0 ghat., 57 palas. 


1 day, 59 ghat., 23 palas. 


1 day, 10 ghat., 29 palas. 
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Deduct for 
Yogas. 
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TABLE XII.—General Ephemeris A.D. 1855-—-A.D. 1860. 


New Moon 
Ending moment 


Tamil Month of New Moon Vithi ¢’s Anom. @’s Anom. 
Beginning Bnd Mean Actual 
b> : i a) _ wa SS n n P 
Commence- x] a as 4s q 3 A g 8g 2 
ment of Tamil 4 4 ae. Lunar month. 4 2 & q as 24 a4 22 
years in dif. month, g a bh % $8 m , 3 E a & “ FE Es » 38 » 2 2 
ferent eras. Eu 6 4 Bae A tre fF GHA 6 F86G ASE 
( K. Y¥.4956 Chittirai... 5 Ap 12 31 7 My 12 Vaisakha 2Ap 16 4728 ...0 3630 5 3 38 4 48 53) 
| Sak. 1777 Vaikasi ... 1 My 18 31 3Je 12 Jyeshta 4My16 1918...@ 212 7211 842043 
| Vik. 1912 =Ani 4Je 13 82 7Jl 14 Ashada.,.{ 5Je 14 51 8... 8129 9 045 6342 33 
Tih. Mh BD wx 430 105918 93 24 23 
{ (8.) Rakshasa Adi .. 1J1] 15 31 3 Au 14 Sravana... lAu 12 5448.,. 4149 125752 122 5613 
| K,1030 (S. M.) Avani... 4Au 15 31 65 14 Bhadrapada - 88 11 2638... 2238 146625 15228 3 
| K. 1030 (N,M.) Pwattasi. 75 15 31 20 15 Asvina 40 10 58328110 438 1654 59 181 59 54 
\ . g a p Aippasi... 30 16 30 4N 14 Kartka .. 6N 9 38018.,, 4513 18 5333 211 31 44 | 
1261 Kartigai... 5N 15 29 5D 13 Margasira.. 1D 9 %210.,, 2247 2052 7 21 3 34 
a (N » Kehave Margali... 6D 14 30 7 Ja 12 Pausha 2Ja 7 3359... 5613 22 £040 270 35 24 
A.D. 1856 Yai .-» LJa 18 29 1¥F 10 Magha 4¥F 6 549... 2521 244914 300 714 
H. 1273 Masi . 2F 11 30 3 Mr 11 Phalguna... 5 Mr 6 3739... 5033 264747 32939 4 
Sep. 1 Panguni... 4 Mr 12 30 5 Ap 10 Chaitra 7TAp 56 929..00:1347 113 4 359 10 54 
( K. ¥. 4957 Chittirai... 6 Ap 11 31 1 My 11 Vaisakha 1My 4 4119... 34 7 31138 23 2713) 
| Sak. 1778 Vaikasi.. @2My 12 31 4 Je 11 Jyeshta 38Je 3 13.9 2 5545 51011 52459 8 
| Vik. 1913 Ani ». 5Je 12 32 1J) 13 Ashada 4Ji 23 4459.. 1949 7 845 822062 
{ (8.) Anala- Adi .- 23) 14 82 5 Au 14 Sravana... 6Au 1 1650J.-51-4826 9 719 112 243 
| K. 1081(S. M.) Avani... 6 Au 15 31 18 14 Shadrapada. 7 Au 30 4840... 2315 11 5 52 141 34 33 
K. 1031 (N. M.) Purattasi... 28 15 30 30 14 Asvina 28 29 2030..00 419 13 426 171 623 
{ Tg.,05p. Aippasi... 40 15 30 5N 13 Kartika 30 28 6220... 4946 15 259 200 3813 ( 
B. : 1262 =Kartigai... 6N 14 29 6D 12 Margasira... 5 N 27 2410... 38551 17 133 23010 3 
) ox) Prabhava Margali... 7D 13 30 1Ja 11 Pausha 6D 2 56 027 19 6 19 0 6 259 41 54 
A. D. 1857 ‘Vai .. 2Ja 12 29 2F 9 Magha 1Ja 25 2750... 5659 205840 289 13 44 
H. 1274 Masi .- 3F 10 30 4 Mr 1l Vhalguna 2F 23 594024 2835 2257 14 318 45 34 
| Aug. 22 Panguni... 5 Mr 12 30 6 Ap 10 Chaitra 4 Mr 2 3130... 5425 24 6547 34817 24) 
( K. Y.4958 Chittirai... 7 Ap 11 31 2My 11 Vaisakha 6Ap 24 322... 1547 265421 12 3343) 
| Sak. 1779 Vaikasi ... 3My 12 32 6Je 12 Jyeshta 7My 23 3511... 3423 11938 42 5383 
| Vik. 1914 = Ani .. 7Je 13 31 2J1 13 Ashada 9Je 22 7121 5236 31812 713723 
<4 (8.) Pingala Adi .. SJ] 14 32 6 Au 14 Sravana .. 3Jl1 21 3851... 1219 51645 101 913 
K. 1032. (8. M.) Avani ... 7Au 15 81 2S 14 Bhadrapada. 5 Au 20 104119 3743 71519 13041 3 
, K. 1032 (N. M.) Purattasi.. 3S 15 30 40 14 Asvina 6S 18 4231...@ 916 91352 16012 53 
( 23 g.. 26 p. Aippasi... 50 15 30 6N 13 KXartika 10 18 142117 4829 111226 189 44 43 
Bom, 1263) -Kartiga: ..... TN 14. 30. 1D 18. Margasizva... . 2.N 16 4611...... 84.91. 1311.0, 419 1629 
| (N.) Sukla  Margali... 2D 14 29 2Ja 11 Pausha 4D 16 18 2... 2333 15 933 248 48 23 
A.D. 1858 ‘lai 8Ja 12 30 4F 10 Magha 5Ja 14 4952 16- 2123 17 8 7..3e 208 
H. 1275 Masi... SF 11 29 SMr 11 Phalguna 7F 13 2142...05319 19 640 307 52 4 
i Aug. 11 Panguni... 6 Mr 12 31 1 Ap 11 Chaitra 1 Mr 14 533215 @28 1 21 514 387 23 54) 
( K.Y¥.4959 Chittirai... 2Ap 12 31 4 My 12 Vaisakha ... 3 Ap 13 25 92 55 32 23 3 48 1 40 13) 
| Sak. 1780 Vaikasi ... 5 My 13 31 7Je 12 Jyeshta ...( 4 My 12 571213 1715 25 221 3112 3 
: 6Je 11 29 2... 3526 27 055 60 43 53 
Vik. 1915 = Ani lJe 13 32 4Jl 14 Ashada isi i O52310 6147 136% 9043 
4 (S.) Kalayukta. Adi » O31. 15. 31 7 An 14 Sravana... 2Au 9 3242 ..0 959 239145 119 47 3 
| K. 1033 (Ss. M.)- Avani. 4,..: bkAu:15< 31. 38a; 14.. Bhadrapada... 4.8 8 433 7 3222 § 2319 149 19 23| 
| K. 1033 (N. M’) Pwattasi.. 45 15 31 60 15 Asvina 6O 9 2623 4+ =053 -7 93855 176 O6195 
\ 38¢., 57 p. Aippasi ... 70 16 29 7 N 13° Kartika TIN 6 813 5 37.6 .9'20 25 208 33.3 
B.S. 1264 Kartigai... 1 N..14 30 9D 13 Margasira... LD 5 40 3... 2048 1119 0 237 54 &3 
(N.) Pramoda Margali... 3D 14 29 3 Ja 11 Pausha 3$Ja 4 11°53 ... 943 1317 33 267 26 43 | 
A.D.1859 ‘lai .. 4Ja 12 30 5F 10 Magha 4 2 4343...05918 1516 T 296 53 33 
H. 1276 Masi -» 6F 11 30 7 Mr 12 Phalguna GMr 4 1533.... 4429 171441 32630 34 
| July 31 Panguni... 1 Mr 13 30 2 Ap 11 Chaitra ... 7TAp 2 4723 3 2223 191314 356 2 14) 
( K. ¥. 4960 Chittivai... 3 Ap 12 31 5 My 12 Vaisakha .. 2My 2 1914... 5236 211148 201833) 
{ Sak.1781 Vaikasi ... 6 My 13 31 1Je 12 Jyeshta ... 3 My 31 51 4 Jel 16 3 231021 4960 23 
Vik.1916 9 Ani .. 2Je 138 32 SJ] 14 Ashala... 5 Je 30 2254... 3511 25 865 9 22318 
} os, ) Siddharthi. Adi axl Gall 18 31. LiAn 1¢- Sravaua’. .., 6:1) 99° 64.44 —. pn S28) ar 729 eee 
| K. 1034 (S.M) Avani... 2Au 15 31 48 14 Bhadrapada. 1Au 28 2634... 1017 13246 138 2553 
K. 1034 (N. M.) Purattasi.. 58 15 31 70 15 Asvina 28 26 5824... 3136 33119 167 57 43 
| 54g., 29p. Aippasi ... 10 16 30 2N 14 Kartika 40 96 30149 58 0 52952 1972933? 
B. 8. 1265. Kartigai... 3N 15 29 3D 13 Margasira .. 6N 2% 2 424 3058 72826 227 123 
(N.) Prajapati. Margali... 4D 14 30 4 Ja 12 Pausha ee ta ee ae BS. 1052 927 UV 256 33 13 
A.D.1860 ‘ai .. 6Ja 13 29 6F 10 Magha ws ns oe oe eee 22 o57 7 1193534 286 5 3 
{ H, 1277.. Masi... 7 F -11.80 1.Mr 11 -Phalguna 3F 21 3735. 4432 1324 7 315 3654 
July 20 Panguni.., 2 Mr 12 30 3 Ap 10 Chaitra ... 6 Mr 22 925... 38040 152241 345 8 44) 


Deduct for 


Deduct for 
Nakshatras 


1 day, 45 chat., 16 palas. O day, 21 ghat., 36 palas. 


Oday, 56 ghat., 23 palas. 


— 7 


0 day, 7 ghat., 30 palas. 


., 9 palas. 
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TABLE XII,—General Ephemeris A.D. 1860—A.D. 1865. 


New Moon 
Ending moment 


Tamil Month of New Moon Tithi. (’s Anom. ©’s Anom. 
Beginning End Mean Actual 
Pa = = we 
 bneapea s > s G§ ¢@8 ¢€ & g q & 8 4 
ment 0 Tamil 3 = a 12 8 Sek yu fae po ea % 
years in dif- month. $ E » % ook sia 8 Bm 3 5 > $3 & 5 & = 3 3 Ex, B® 
ferent eras. SH oe we Fae ead ofA SH ASE Ass a3 hg 
K. ¥.4961 Chittirai . 4 Ap 11 31 6 My 11 Vaisakha ... 6 Ap 20 411521 1111 1721 5 925 3 | 
Sak.1782 Vaikasi... 7My12 31 2Je 11 Jyeshta 1 My 20 13 5... 4432 191940 38 56 53 a 
Vik.1917 Ani 3Je 12 32 6J1 13 Ashada 2Je 18 445519 1117 211814 682843 ‘eat 
(S.) Raudra Adi .» 7Sl 14 32 3 Au 14 Sravana 4 Jl 18 16 45...0 3316 231648 98 033 a 
K. 1036 (S. M.) Avani... 4Au 15 381 68S 14 Bhadrapada. 5 Au 16 48 35 5258 251522 127 39 33 = & 
K. 1035 (N. M.) Purattasi. 7S 15 30 10 14 Asvina 7S 15 +2025 .. 1239 2721355 157 413 : 
$10 14 5216... 3416 13912 18636 3 § : 
10g., Op. Aippasi .. 20 15 30 3N 13 Kartika 3N 13 24 612 5933 33746 216 753 ae 
B.S. 1266 Kartigai... 4N 14 29 4D 12 Margasira... 4D 12 5556... 2941 53619 2453943 ma © 
(N.) Angiras Margali... 5 D 13 30 6 Ja 11 Pausha 6 Ja 11 2746.0 517 73453 27511 33 ae 
A.D. 1861 ‘ai 7Ja 12 29 7F 9 Magha TF 9 5936... 4537 93327 304 43 94 ms 
H. 1278 ~— Masi 1F 10 80 9QMr 11 Phalguna ... 2 Mr 11 3126... 2910 1132 0 3341514 Se 
July 9 Panguni... 3 Mr 12 30 4 Ap 10 Chaitra .. 4 Ap 10 316... 1318 183036 36847 4 ) O° ™ 

| K. ¥.4962 Chittirai... 5 Ay al <li 7 My Ti Vaisakha 5 My 9 35 6... 5439 1529 7 28 3 28 ) 2 
Sak. 1783  Vaikasi... 1 My 12 32 4 Je 12 Jyeshta {Je 6: 6 675.0 32.1 17 S74 GF a6 13 ~ or 
Vik. 1918 Ani 5Je 13 31 7J. 13 Ashada -1Jl 7 3347 Se 164 192615 87 7. 8 | g 

(S.) Durmati Adi 1Jl1 14 32 4 Au 14 Sravana ... 3 Au 6 1037... 2829 212148 116 38 53 2 
K. 1036 (S.M.) Avani... 5 Au 15 31 78 14 Bhadrapada. 48 4 4227... 5229 239322 1461043 | et 
K. 1036 (N.M.) Purvattasi. 18 15 30 20 14 Asvina 60 4 1417... 1530 2521 55 175 42 33 \ Ts, 
2g. 3Lp. Aippasi ... 30 15 30 4N 13 Kartika TN 2 46 7... 39 0 272029 205 14 23 a 
B.S. 1267 Kartigai... 5N 14 30 6D 13 Margasira... 2D 2 1757...0 416 14546 234 46 13 bo 
(N.) Srimukha Margali... 7D 14 30 7Ja 11 Pausha 3D 81 4947... 3219 384420 296418 8 ee 
A. D. 1862 ‘ai l1Ja 12 30 g9F 10 Magha.... 5Ja 30 2138... 335 54253 2984953 os 
H. 1279 = Masi . 8F 11 29 3Mr 11 Phaiguna ... 6F 28 6328... 38 5 74127 323 21 44 = 
June 28,29 Panguni... 4 Mr 12 31 6 Ap 11 Chaitra 1 Mr 30 2518... 1529 940 0 9352 53 34 a 36 
K. Y. 4963 Chittirai . 7 Ap 12 31 2My12 Vaisakha 9 Ap 28 57 8... 5451 113834 17 953 ‘. 
Sak. 1784 Vaikasi ... 3My 13 31 5Je 12 Jyeshta ... 4 My 28 2858...0 3433 1837 8 464143 er 
Vik.1919 = Ani 6Je 13 32 gJl 14 Ashada 6Je 27° 048... 1237 153541 17618 33 = 

(8.) Dundubhi Adi 331 15 31 5 Au 14 Svavana 731 26 3238... 4767 173415 105 45 23 a 4 

K. 1037 (S..M.) Avani ... 6 Au 15 81 18S 14 Bhadrapada. 2 Au 2 429... 20 7 193248 1351713 | ee 

K. 1037 (N.M.) Purattasi. 2S 15 31 40 15 Asvina 3S 23 3619... 4949 213122 16449 3 5 @ = 

41g.,2p. Aippasi... 5O 16 29 5N 13 Kartika 5O 23 8 9... 1736 232956 194 2053 fo 
B.S.1268 Kartigai... 6N 14 30 7D 13 Margasira... 6N 21 3959...0 4419 252829 223 52 43 | = 8 
(N.) Bhava Mavgali... 1D 14 29 1Ja 11 Pausha 1D 21 1149...0 1042 2727 3 2539433 ; 
A.D.1863 ‘ai 9Ja 12 30 3F 10 Magha ww. 2da 19 4339... 3726 152320 2382 56 23 | Oe nb 
H. 1280 = Masi . 4F 11 30 § Mr 12 Phalguna ... 4F 18 1529... 5 0 35054 312 28 13 ass 
June 18 Panguni... 6 Mr 13 30 7Ap il Chaitra 6 Mr 19 4719... 3358 64927 e203 ) “* © 

KK. Y¥.4964 Chittirai . 1 Ap 12 31 3 My 12 Vaisakha ... 7Ap 18 19 9... 446 748 1 1622 \ | 
Sak.1785 Vaikasi... 4 My13 31 6Je 12 Jyeshta ... 1 My 17 5059...0 3810 94634 38548 12 | a 
Vik. 1920 Ani 7 Je 13 32 33) 14 Ashada 3Je 16 2250... 1351 1145 8 6520 2 r oe, 

(S.) Rudhirogari. Adi 4J1 16 31 6 Au 14 Sravana ei 15 5440... 5125 184342 945153 $ ™ | 

}6Au 14 2630... 2958 154215 124 23 48 a 

K. 1038(S.M.) Avani... 7 Au 15 81 28 14 Bhadrapada. 7S 12 582013 9 56 174049 153.55 33 ie fie" 

K.1038(N.M.) Purattasi. 3S 15 81 50 15 Asvina 20 12 3010... 44 4 193922 1839723 >} 8 §* 

56 g.,34p. Aippasi... 60 16 30 7N 14 Kattika 4N 11 2 0...01740 213756 2125913 Bb 
B.S. 1269. Kartigai... 1N 15 29 1p 13 Margasira... 5D 10 33 50... 4843 23 3630 242 31 3 | as 

(N.) Yuvan Margali... 2D 14 30 3Ja 12 Pausha ida 9 640... 17°44 2685 8 SI2 2638 = 

A.D.186% Yai. 4 Ja 13 29 «4 F 10 Magha .. 1F 7 3730... 4382 0 020 3013443 | gf 
H. 1281 Masi 5 F 11 30 6Mr 11 Phalguna ... 3Mr 8 921.. 820 15854 331 6 33 eo 6 
| June 6 Panguni... 7 Mr 12 30 1Ap 10 Chaitra 4Ap 6 4111 3244 35727 360 38 23 ) 

(WK. Y.4965 Chittirai . 2Ap 11 31 4 My 11 Vaisakha 6My 6 13 1 5e5751 556 1 245442 ) | 
Sak.1786 Vaikast... 5 My 12 32 2Je 12 Jyeshta 7Je 4 4451... 25 3 75435 5t 2632 \ pee 
Vik.1921 = Ani . 2Je 18 31 431 18 Ashada 2Jl1 4 1641... 5588 953 8 8358 22 | Rees 

(S.)Raktaksha, Adi .. 531 14 32 1An 14 Sravana ... 3Au 2 4831... 3044 116142 1133018 on m7 

K. 1039 (S.M.) Avani... 2Au 15 31 48 14 Bhadrapada. 5S 1 2021... 1058 135015 143 2 3 2A 

K.1039(N.M.) Purattasi, 55 15 30 60 14 Asvina 6S 30 565211... 5312 1454849 172 3353 3 : 

. 12¢., dp. Aippasi ... 70 15 30 IN = 13 Kajtika 1O 30 Qt 1... 38457 174723 202 5 43 4 

' B.8.1270 Kartigai... 2N 14 30 38D 13 Margasira... 2N 28 55 5229 1452 19.4556 231 37 33 i 

_ (N.) Dhatri Margali... 4D 14 29 4Ja 11 Pausha ... 4D 28° 2742... 5051 214430 261 9 23 Oo 8 

A.D. 1865 ‘lai 5Ja 12 29 5F 9 Magha 5Ja 26 593227 2112 2343 3 2904113 mS 
| H. 1282 Masi 6F 10 30 @7Mr 11 Phalguna... 7F 25 3122... 49 5 254137 32013 3 } oo F 
May 27 Panguni... 1 Mr 12 30 2Ap 10 Chaitra ... 2Mr 27 312..01230 O 654 349 44 53 ea 
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TABLE XII—General Ephemeris A.D. 1870—A.D. 1875. 


New Moon 
Ending moment 


Tamil Month of New Moon 'lithi. (’s Anom. @’s Anom, 
Begining End Mean Actual 
b ; » & 7 eae. Sy 2 n ce ae 

Commence ae Fie Be. & | aed gee 
ment o aml za v 5 ‘S-@ a tp a 5s 58 

years in dif- month. 8 BF 3 aa ay Sephari ® 8 ra 8 5 Pa o- ies ss f& 3 3 ie 3 a 

ferent eras. Ss S os r Fae 4A oSaA oF Ass Log as an 

K. Y. 4971 Chittirai... 3 Ap 12 31 5 My 12 Vaisakha 7 Ap 80 28 49 4258 1498 5 18 37 22)\.° | 

Sak. 1792 Vaikasi ...6 My 13 31 1Je 12 Jveshta 2My 30 040... 2146 169138 48 g12| 4 , 
Vik. 1927 Ani 2Je 13 32 54) 14 Ashada 3Je 28 3230 ...05524 182012 7741 2 =, 

.) Pramoda Adi 6J1 15 31 #1dAu 14 Sravana 63)... 8es".420%.. 94 9). 90.18 45 -107 1269 2 oy 
PK. 1045 (S.M.) Avani ...2Au 15 31 48S 14 Bhadrapada. 6 Au 26 3610... 50 2 221719 136 44 42 Elie 
K. 1045 (N.M.) Purattasi.. 58S 15 31 70 15. Asvina 18 2% 8 0... 1859 2415-53 166 16 32 | Y ae 

45 ¢,12p. Aippasi 10 16 30 2N_ 14 Kattika 20. 24 8950... 37377261427 1954822, <@ 
BS.1276 Kartigai..3N 15 29 3D 13 Margasita... 4N 28 1140... 213 03943 225 20 12 om ae 

(N.) Chitrabhans. Margali ... 4D 14 29 4 Ja 11 Pansha 5D 22 43 31...02858 23817 25452 92 ree 
A.D. 1871 ‘Tai 5Ja 12 36 6F 10 Magha i... 7Ja 21 15 2120 5895 43650 284 23:53 aot 
H.1288 Masi ..7F 11 30 1 Mr 12 Phalguna ... 1F 19 4711... 3048 63524 3135543) § ~~ 
Mr. 23 Panguni... 2 Mr 13 30 3 Ap 11 Chbaitra S$ Mre2y le 2, 25 627-8 398 GS088s Ws OS 

K. ¥Y. 4972 Chittirai... 4 Ap 12 31 6My12 Vaisakba ... 4 Ap 19 5051... 4354 10 32 31 T43:624 6 
Sak. 1793 Vaikasi ...7My13 31 2Je 12 Jyeshta .. 6My19 2241... 2259 1231 5 371542; § = 
Vik. 1928 = Ani .3Je 13 32 6J1 14 Ashada... 7Je 17 54 3ligeO 147 142938 66 47 32 Sy 

(S.) Prajapati Adi sd 01° 95 32.12" Au 14 Sravana... 2.0291 ° 1726 2! 38 38 162812 9619 22 a 

k. 1046 (S.M.) Avani .3Au 15 31 58S 14 Bhadrapada.. ee Au 15 581116 1255 182646 12551 12 recthor 

6S -14°30 ls. 4433 2026: 19-165 23-9}° > 4 - . 
K. 1046 (N.M.) Purattasi... 6S 15 31 10 15 Asvina TO M44 1 525.2915 285 39-9808 6452p SS 

O¢g,44p.  Aippasi ..20 16 30 3N 14 Kastika .. VN 12 3342... 4141 242226 21426 49/ 4 y 

B.S.1977  Kartigai...4N 15 29 4D 13 Margasira... 3D 12 5 32... @ 833 2621 0 24135833/ © 
(N) es Margali ...5 D 14 30 6Ja 12 Pausha 4Ja 10 3722... 35 6 04617 273.30 293 — 

A. D.1872 ‘ai ¥a da--33 3805 ee F106. Meche.) a2 ORY OF 9 198, 1 Beebe SI 1g OF 
H. 1289 Masi ...1F 11 30 2Mr 11 Phalguna... 7 Mr 9 41 2... 2934 44324 33234 31 96 Y 

Mr. 11 Panguni... $3 Mr 12 30 4 Ap 10 Chaitra Q9Ap 8 1252 7 5845 641658 362 5 53) 

K. ¥.4973 Chittirai... 5 Ap 11 81 7 My11 = Vaisakha 3My 7 4442:°...9030 3 84031 262929} -% 
Sak.1794 Vaikasi ... 1 My 12 32 4 Je 12 Jyeshta § Je 6516 38:...6 365-40 39664 65 4 2h. a Ss 
Vik. 1929 Ani .5 Je 13 31 7Ji 13 Ashada 6 Jl 5 48 23... 4017 123739 85 25 52 2 | m 

(S.) Angirasa Adi 72 JP 14098" 4 Ag ja Sinvane (4. oF Aw) 2°20 16S 2-19.) 8) 24 36 12 Te oe 8 aS 

K. 1047 (S.M.) Avani .5 Au 15 31 7S 14 Bhadrapada.. 25 3” 50° 34,. -16740". 16:44:40 1464.95 32 a 

K. 1047(N.M.) Purattasi.. 15 15 30 20 4 Asvina 40 2 2353... 3539 183319 174 1 22) € -: 
16¢g,15p. Aippasi...30 15 30 4N 13 Kastika . 560 81 5543N.1011 20 203) 53 203 "7 12; 

» B.8.1278 Kartigai...5 N 14 30 6D 13 Margasiva... 7N 30 2733... 4416 223927 233 $5 eS 

(N.) varana Margali... 7D 14 29 7Ja 11 Pausha 1D 29 592330 1455 2429 0 262 36 52 | =a 

 A.D.1873 = ‘Tai 1Ja 12 29 1F 9g Magha 3Ja 28 3114 4140 9627 34 292 8 42 eae 
= H,. 1290 Masi .2F 10 30 3Mr 11 Phalguna bP 227 >. 3:4 647 05251 32140 32 ~ 

Mr. 1 Panguni... 4 Mr 12 31 6 Ap 11 Chaitra 6 Mr 28 34 54 3042 236123" Sh112R7 
‘K.Y.4974 Chittirai... 7 Ap 12 30 1 My 11 Vaisakha ... 1 Ap 27 644260 5441 44958 159841) & 

Sak.1795  Vaikasi... 2 My 12 32 65 Je 12 Jyeshta 2My 26 3834... 20 8 64832 45 O81; & ; 
| Vik.1930 Ani . 6Je 13 31 11 13 Ashada 4Je 25 102494 4814 847 5 T7432 21 a 
'(S.) Srimukha Adi . 239) 14 $2 6GaAu 14 Stavana... 63) 24 4214... 2048 104539 104 F129, SB & 
K. 1048 (S.M.) Avani... 6 Au 15 31 18 14 Bhadrapada. 7 Au 23 M 422 5815 124413 13336 2] oF 
K. 1048 (N.M.) Purattasi... 25 15 30 380 14 Asvina 1S 21 4554... 40 38 144246 163 7 52 \ ert 

3] g, 46 p. Aippasi + 4 O 15 30 6 N 13 Kattika 30 21 1745,...0 2323 16 41 20 192 39 42 “eo F 
: B.S.1279 Kartigai... 6 N 14 30 7D 13 Margasira... 4N 19 493520 526 183953 2221132; @ o 
| (N.) Parthiva Margali ...1 D 14 29 1Ja 11 Pausha 6D 19 2125... 44 1 203826 251 43 22 - 

A.D.1874 Sai . 2Ja 12 30 3¥F 10 Magha 7Ja 17 531518 18 0 2237 0 2811512] § = 

H. 1291 Masi .4F 11 29 4Mr 11 Phalguna 2k 16 2 5... 4656 24 35 34 31047 2 idee 
 Feb.18 = Panguni... 5 Mr 12 31 = =7 Ap 11° Chaitra 3 Mr 17 565518 1232 2634 8 84018 52) 

/ K. ¥.4975 Chittirai... 1 Ap 12 31 3My12 Vaisakha ... 5 Ap 16 2845..033 4 05925 43511) 

- Sak. 1796 Vaikasi ...4 My13 31 6Je 12 Jveshta ... 7My 16 03515 6311 25758 34 71;] SS 

Vik. 1931 Ani 04 88 138 32 #331 14 Ashada j 1Je 14 3226... 1351 45632 63 3851 m.:* 

: 13J1 14 41613 3713 655 6 931042] 9 @ 
 (S.) Bhava Adi _4J31 15 31 6 Au 14 Sravana ... 4Au 12 36 6... 6534 85339 122 49 32 ge 
 K. 1049 (S.M.) Avani .?Au 15 81 28S 14 Bhadvapadda. 6S 1 75610 4038 105213 1521422) ¥# 

' K. 1049(N.M.) Purattasi.. 35 15 31 50 15 Asvina . TO 10 8946 @¢ 22 23 12 5046 181 46 124 = S 
| 47g,17p. Aippasi ...6O 16 80 7N 14 Kartika 2N 9 1136... 9856 144920 21118 2) — 
| 8.§8.1280 Kartigai..1N 15 29 1D 13 Margasira... 3D 8 4326... 56 0 164754 2404952! A & 
 (N.) Vyaya = Margali ... 2 D 14 29 2Ja 11 Pausha &8Ja 7 1516... 40 0 184627 270 21 42 m4 

A.D.1875 ‘lai _3Ja 12 30 4F 10 Magha ep - O47 26° 6 18 °C 8046) FORTS An 

H. 1292 Masi ...5F 11 30 6 Mr 12 Phalguna .. 1 Mr 7 1856... 4928 224334 3292522] SC = 
Feb. 7 Panguni,,. 7 Mt 13 30) «1 Ap 11 Ohaitra 2Ap 5 5046 6@14 44 2442 8 3585711) ‘ 


—as + 
'? 
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TABLE XII.—General Ephemeris A,D, 1875—A.D, 1880. 


New Moon 
Ending moment 


Tamil Month of New Moon 'Tithi.¢ ’s Anom. @©’s Anom. 


Beginning End Mean Actual 
| e » F » ee § | s9 
Commence- r “ a & 2 4 f- a g E q a 4 pe 
ment of ‘ami a a . 4 3 on a ae i 5} 
year's in dif- month, § 2 pb y 2 8 ' Lunar Month. Fs B s & 4 £ E 4 -, E 2 » & E 2 4 
ferent eras. ea & S ea & Be A SLA GEL AS £ Aésé a3 
( K. ¥.4976 Chittirai... 2 Ap 12 81 4My 12 Vaisakha .,. 4 My 5 22 36, 3522 264942 231331) aw 
| Sak. 1797 Vaikasi ... 5 My 13 31 7dJe 12 Jyesta 5Je 3 54 27 6318 1 559 62 45 21) 2 
| Vik. 1932 Ani l1Je 13 82 4J)1 14 Ashala 731 3 2617,,. 1066 3 432 821711 
4 (8.) Yuva Adi £Jl 1 81 =%7Au 14 S§Syavana Amik, Seed a 30 5 5 3 6 11149 1 * 
| K. 1050 (8S. M.) Avani 1Au 15 31 88 14 Bhadvapada. 3 Au 81 29 57 30 56557 7 189 141 20 52 - 
| K. 1050 (N.M.) Purattasi 48 16 31 60 15 Asvina 5S 380 14729@ 2750 9 91% 170 52 42 % 
\ 2¢,49p. Aippasi .. 70 16 30 1N 14 Kartika 60 29 3337... 730 105847 200 24 32 & 
B.$.1281 Kartigai... 2N 15 29 2D 13 Margasira... 1N 28 62727 5354 1257 20 2295622) J, 
(N.) Sarvajit Margali ..3D 14 80 4Ja 12 Pausha 2D 27 38717... 4337 1455 54 259 28 12 ~~ 
 &A.D.1876 ‘ai 5Ja 13 29 5 F 10 Magha 4Ja 26 9 8... 3122 165427 289 0 2 a 
H. 1298 Masi 6¥ 11 30 7Mrll Phalguna 5F 24 4058 2501324 1853 1 $18 3152) & 
} Ja. 28 Panguni... 1 Myr 12 380 2Ap 10 Chaitra 7 Mr 25 1248.,, 4754 205135 348 342) ,, 
K. ¥.4977 Chittirai. 3 Ap 11 31 5 My 11 Vaisaka 1Ap 23 443624 1458 2250 8 1220 1) g 
( Sak. 1798 Vaikasi .. 6 My 12 32 Q2Je 12 Jyeshta 3 My 23 1628... 3614 244842 41 51 51 - 
| Vik. 1933 Ani 3Je 138.31 65J3) 18 Ashadla 4Je 21 4818... 56352 264715 T1 23 41 3 
4 (S.) Dhatri Adi 6Jl1 14 32 2Au 14 Sravana .... 63) 21 90 8... 1027 11282 1005531] 
| K, 1051 (S. M.) Avani . 83Au 15 31 5S 14 Bhadrapada. 7 Au 19 5158...02854 311 5 130 27 21 J 
| K.1051 (N. M.) Purattasi. 65 15 30 70 4 Asvina 2S 18 234917 5138 5 988 1595911 \ ¢ 
\ 18g,20p. Aippasi... 10 15 30. 2N 13 Kartika 30 17 65 39,,. 2042 7 811 18931 2} @& 
) B.8.1282 ~ Kartigai. 3N 14 30 4D 13 Margasira... BN 16 272915 567 8 9 644 219 252) 
| (N.) Sarvadharin. Margali... 5D 14 29 5 Ja 11 Pausha 6D 15 5919... 4057 11 517 248 34 42 oa 
A .D.1877 ‘ai GJa°A2. 29: 6F 9 Magha 1Ja 14 81 9... 2942 13 350 278 6 32 “| 
H. 1294 Masi . TF 10 30 1Mr 11 Phalguna 3F 13 2959...01725 15 2 23 307 38 22 ~ 
{ Ja, 16 Panguni... 2 Mr 12 31 4Ap 11 Chaitra 4 Mr 14 3449158 335 17 056 3371012) © 
( K.Y.4978 Chittirai 5 Ap 12 30 6Myll Vaisaka .. 6Ap 13 639... 41 8 18 59 29 1 26 31) sf 
| Sak. 1799 Vaikasi... 7My 12 32 3 Je 12 Jyeshta 7My 12 882913 11 1 2058 2 305821! ¢& 
| ; QJé 11 1019... 3429 225635 603011| % 
, Vik. 1934 Ani 4Je 13 81 64J1 13 Ashada 3J1 10 4210... 5343 2455 8 90921! »& 
(S.) Isvara. Adi 7J1 14 32 3 Au 14 Sravana . BAu 9 14 0,,.011 24 2653 42 lliggs51; © 
| K-1052 (S. M.) Avani |. 4Au 18 31 68 14 Bhadrapadla. 6S 7 4550... 30 3 11859 149 541| JF 
| K. 1052(N.M.) Purattasi . 7S 15 30 10 14 Asvina 10.47 1740 6 6&1 56 3217.29. 17887421; 3 
| 83¢,51p. Aippasi... 20 15 80 3N 13 Kartika 2N 5 4930... 1847 516 3 208 921 | Se 
B.S. 1233 Kartigai.. 4N 14 30 5D 18 Margasira... 4D 65 2120 4 5156 171436 2374111 © 
(N.) Virodhin Margali .. 6D 14 29 6Jda 11 Pausha 5Ja 3 6310... 3134 91310 26713 1 > 
A. D.1878 ‘lai . 7Ja 12 30 1F 10 Magha 7¥ 2 25 0...016 24 1111 44 296 44 51 | 3 
H. 1295 Masi . 2F 11 29 2My 11 Phalguna ... 1 Mr 3 5650 4 325 131017 3261641) «& 
} Ja. 5 Panguni... 3 Mr 12 31 65Ap 11 Chaitra 3 Ap 2 2840... 4938 15 850 35548 31/ 
K. Y¥Y.4979 Chittirai... 6 Ap 12 31 1My 12 Vaisaka 5 My 2 081... 2838 17 724 20 4 51) ; 
( Sak.1800 Vaikasi .. 2 My 13 31 4Je 12 Jyesta 6 My 31 3221 Je-1.153 19 558 493641; & 
| Vik. 1935 Ani , Sales 13. 32 IJ] .14-sAghada 1Je 80 411... 2853 21 432 79 8311 @ 
{ (S.) Bahudhanya. Adi 2J1 15 31 4Au 14 Sravana . 2dl 29 86 1...051 34 23 8 5 108 4021 a 
| K. 1053(S.M.) Avani... 5Au 15 31 7S 14 Bhadrapala. 4 Au 28 751... 1214 25 139 138 1211! : 
| K. 1053 (N. M.) Purattasi. 1S 15 31 30 15 Asvina 6S 26 3941... 3255 87 012 167 44 1| Fe 
\ 49 g,22 p. Aippasi.. 40 16 30 5N 14 Kartika 7O 26 113225 5521 12580 1971551 f "So 
B.S. 1284  Kartigai.. 6N 15 29 6D 13 Margasira .. 1N 24 4322... 2110 324 3 2264742) o 
{ (N.) Vikrita Margali.. 7D 14 29 7Ja 11 Pausha 3D 24 151223 6122 5 2287 2561932; “™ 
A.D.1879 ‘ai . 1Ja 12 30 2F 10 Magha 4Ja 22 47 2...@ 2723 72110 28551 22 = 
H. 1297 Masi Ooh). 40... 4 My, 12 <Phalgung....., 6:28 20.86 68... 534 91944 315 23 12 | ~ 
Dec. 15 Panguni... 5 Mr 13 30 6Ap 11 Chaityra 7 Mr 22 -5042 .. 4728 111818 34455 2) ™ 
( K. ¥. 4980 Chittirai... 7 Ap 12 31 2 My 12 Vaisakha 2 Ap 21 2232... 3025 131651 91121) 
| Sax.1801 Vaikasi ... 3 My 13 31 5Je 12 Jyesta 3 My 20 542221 11 5 151525 384311 3 
Vik. 1936 Ani 6 Je 13 32 2J1 14 Ashada 5Je 19 2613... 4719 171358 6815 1 = 
! (8S) Pramathi Adi 3Jl1 15 31 6 Au 14 Syavana . 6J1 18 58 819 1854 191232 97 4651 ae 
{ K. 1054 (S. M.) Avani . 6Au 15 32 28 15 Bhadrapada. 1Au 17 2953... 4635 2111 6 1271841 ~ 
K. 1054 (N. M.) Purattasi... 38 16 380 40 15 Asvina ri S 16 143... 1155 23 939 156 5031 | ae 
| 40 15 8333... 36 9 25 813 186 32 21 \ a 
4g,54p. Aippasi... 50 16 30 6N WM Kartika 6N 14 5§23...0 039 97 646 2155412, % 
B.8.1285 Kaitigai... 7N 15 29 7D 13 Margasiva .. 7D 13 8718... 2624 132 3 94596 2] 
{ (N.)Khara Margali... 1D 14 30 2Ja 12 Pausha 2Ja 12 9 311 5422 3 3037 274 57 52 - 
A.D. 1880 ‘Vai 3Ja 13 29 3¥ 10 Magha 3F 10 4053... 2450 52911 3049942| @& 
j H. 1298 Masi... 4H 11 30 6Mr 11 Phalguna ... 5 Mr 11 124410 58 5 72744 $34 132 = 
( Dec. 4 Panguni... 6 Mr 12 30 7Ap 10 Chaitra 6 Ap 9 4434... 34 9 92618 363 33 22) 
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. TABLE XII.—General Ephemeris A.D. 1880—A.D, 1885. 


New Moon 
Ending moment 


Tamil Month of New Moon Tithi (’s Anom. ©’s Anom, 
Beginning End Mean Actual 
Commence- 2 s s 8 § & ”q 3 a 4 Ss 3 
ment of Tamil 3 4 ie lanarmonth.. = 8 9 % a a 3 aa. $88 $86 
yeatsindif. month $ 2 » & $n, bre es oe eS ip Ee pale eee ee 
ferent eras. 2  - . a 8 Sas Sef ASK ABE ES Bm 
K. Y.4981 Chittirai... 1 Ap 11 31 3 My 11 Vaisakha ... 1 My 9 16 2t... 1147 11 2453 27 49 41 ) P 

f Sak. 1802 = Vaikasi 4 My 12 32 7 Je 12 Jyeshta 2Je 7 4814...050 28 132827 65721 31 :-? 

Vik. 1937 Ani 1Je 13 31 3J) 13 Ashada 43] 4 (20-4 a 28 25 16220 — 86 63.9) F 2 
(S.) Vikrama Adi 4J1 14 32 7 Au 14 Sravana , ef Aus) 61545 6-4-9517 96-34. 216 ti oF 

K. 1055 (8. M.) Avani . LAu 15 31 38 14 Bhadrapada. 75 & © S3-44.,.<° 38 54> 1910. SAAR 4 rex a 
| K. 1055 (N.M.) Purattasi . 48 15 30 50 14 Asvina wen iO 8 §56 34.4 916 21-1741. 176 9851 | re 

\ = ¢., 25. Aippasi ... 60 15 30 7N 18 Kartika 3N 2 2725...-9898 231615 205 O41° 3 ? 

( 1286 Kartigai ~& JeoN;« 4) 306.4 D) 13. Margasivra...: -¢.D-: 1 -59 15-20: 6 9 251448294 39-39 = 

! (NS 5 Gates Margali 3D 14 29 3 Ja 11 Pausha 6D. 31 381 &... 3259 271322 264 499 ~~. 

A.D. 1881 "ai 4Ja 12 29 4F 9 Magha . 1 Ja 30 255 29 5927 13839 293 36 12 ~< 
H. 1299 Masi eee 710, o. 6 Me di; Phalgone .2-:35¥ ~— 28) 3445%..— 26-10 3: pt 13a POSS pe os 
} Noy. 23 Panguni... 7 Mr 12 31 2 Ap 11 Chaitra 4 Mr 80 63529 5350 53546 352 39 52) a a 
K. Y. 4982 Chittirai... 3 An 12 31 5 My 12 Vaisakha Ap AS 38.20 ... 9339 7.34 20 16 56 11) : 

( Sak. 1803 Vaikasi ... 6 My 13 31 1lJe 12 Jyeshia 7 My 28) 1015 270055 6 98254 4628 1; # 
Vik. 1988 Ani .. 2Je 13 32 531 14 Ashada Lgle= 26.< 42 262... 99 BS! 1) SERI-75- HOB oe «2° 
(S.) Vrisha Adi rene 25 <b sh Ag 14° Sravana Ad) > (26:13. 66-..00 5 7-0! 13-30 - Lic 40h FE 41 | = 

K. 1056 (S.M.) Avani... 2Aa 15 31 48 14 Bhadrapada. 4 Au 24 4546... 4633 152834 135 331! = A 

i K 1056 (N. M.) Purattasi . 6S 15 30 60 14 Asvina 6S 23 1736... 2555 1727 8 164 35 21 | 2 Fa 

| 35¢,56p. Aippasi.. 70 15 30 1N 13 Kartika TO (122 49 26:23. °3-38+ 19-98 42" Joge Ty oe * 
B.8.1287 Kartigai.. 2N 14 30 3D 13 Margasira .. 2N 21 2116...03840 212415 29339 1 | Oo = 

| pap Vijaya Margali... 4D 14 99 4Ja 11 Pausha 8D 20 53°621 1114 232249 9531059; = ™ 

D. 1882 Jai . 6jJa 12 30 6F 10 Magha 5Ja 19 2456... 39 22 252122 289 42 42 os 
AL 1300 Masi . TF 11 30 1 Mr 12 Phalguna 6K 17 664618 517 271956 312 14 32 3 : 
Nov.12  Panguni... 2 Mr 13 30 3 Ap 11 Chaitra .., 1 Mr 19 28 36 2914 14513 38414622) “~ a 

( K. ¥.4983 Chittirai... 4 Ap 12 31 6 My 12 Vaisakha 3 Ap 18 O:2017 6227 34247 6 241) 

| Sak. 1804 Vaikasi ... 7‘My 13 31 2Je 12 Jyeshta 4 My 17 3217..01616 54220 353431) g 

ij Vik.1939 Ani 3Je 13 32 6J1 14 Ashada 6Je 16 4 715 4218 74054 65 691) & * 

| (S.) Chitrabhanu. Adi 7J1 15 31 2Au 14 Sravana ...(¢ 75) 15 3657 12 2 93927 94 3811 or 

4 (2 Au 14 T4ARIS -47F oe? 11k:38- 1 eh C 

| K. 1057 (8. M.) Avani 3Au 15 81 58 14 Bhadrapada. 38S 12 39 37 9718 133635 153 41 51 mY Bs 

| K.1057(N.M) Purattasi. GS 15 31 10 15 Asvina 5O 12 11 27 1050 1535 8 13318415 § , 

\ 6lg,27p. Aippasi.. 20 16 30 3N 14 Katika 6N 10 4317 54 33 173342 212 45 31 > 
B. S. 1288 Kartigai... 4N 15 29 4D 13 Margasira... 1D 10 15 8 35 42 193215 242 17 21 =. < 

1 (N.) Jaya Margali .. 5D 14 30 6a 12 Pausha 2Ja 8 4658 9 1294 213048 9714911] . 

x D. 1883 Jai 7 Ja 13 29 7¥ 10 Magha 4 ¥ 18 48... 4350 23 2922 801 21 ie aa 
H. 1301 Masi 1¥ 11 30 2Mr 12 Phalguna 5 Mr 8 6033 9 1018 252756 3305252; = 

} Noy. 2 Panguni.,. 3 Mr 13 30 4 Ap 11 Chaitra TAp 7 2228 ,.03246 272630 3602442) 2° © 
K. Y¥.4984 Chittirai.. 5 Ap 12 31 7 My 12 Vaisakha ... 1My 6 5418... 5354 15147 244) 1) 
Sak. 1805 Vaikasi ... 1 My13 31 3Je 12 Jyeshta ... 3Je 5 26 8... 1233 3 5020 541251! §& 

Vik.1940 = Ani 4Je 18 32 7 Jl 14 Ashala .,,.4J1 4 .5759.,. 9349 64953 S84441}>08 = 

4 (8.) Subhann Adi wi LJ) 16 32 4Au 15 Sravana ... GAu 3 29949 2 5990 74728 1131631 - O 

| K.1058(S.M.) Avani ... 5Au i6 31 75 15 Bhadrapada. 18 2 139 1 3059 946 1 1424821) * 

| K. 1058 (N. M.) Purattasi . 18 16 30 20 15 Asvina 20. 1 8329.9 945 114435 172 2011} 3 

| 6g.59p. Aippasi... 30 16 30 €N 14 Kartika 40 31 51930 5437 1843 8 20152 1 f ee a 
B.S. 1289 Kartigai.. 5N 15 29 5D 13 Margasira .. 5N 29 37 9... 41299 154142 2319351; 2 

} (N.)Manmatha, Margali ... 6D 14 30 7Ja 12 Pausha .., 7D 29 859... 2854 174016 2605549] & & 

A. D.1884 ai lja 13 29 1F 10 Magha l1Ja 27 4049 28 1021 193849 290 27 32 
H.1302 Masi... 2F 11 30 3 Mr 11 Phalguna 3F 26 1239... 45 2 213793 31959991 § * 
| Oct.21.  Panguni.,. 4 Mr 12 30 5 Ap 10 Chaitra ... 4 Mr 26 44 292701258 233556 3493112) «4 © 

( K. ¥.4985 Chittirai... 6 Ap 11 31 1 My 11 Vaisakha ... 6 Ap 25 1620... 3524 25 3430 13 4731 

| Sak.1806 Vaikasi... 2My12 32 5Je 12 Jyeshta ... 7My 24 4810... 54 6 2733 4 431921) @ . 

{| WVik.1941 Ani 6Je 18 31 1Jl1 18.\Ashadla ... 2Je 23 20 0... 1119 15821 725111 Ss: 

4 (S.)Tarana Adi 231 14 32 5Au 14 Sravana .., 3Jl 22 5150... 9839 36654 10223 1) a wo 

| K. 1059 (8S.M.) Avani... 6Au 15 31 158 14 Bhadrapada. 5 Au 21 3 40 20 6153 55528 131 5451 a 

K. 1059 (N.M.) Purattasi. 28 16 30 30 14 Asvina 68 19 §530..902017 754 1 1612641! 
= 2¢.,30p. Aippasi ... 40 15 30 5N 13 Kartika 10 19 272018 5651 95235 1905831 f Ss os 

§ i 8.1290 Kartigai... 6N 14 30 7D 13 Margasira... 2N 17 6910... 3956 1151 9 2203021) ™ 

( (N.) Durmukha, Margali .. 1D 14 29 1Ja 11 Pausha ... 4D 17 31 0... 2838 134942 250 211) ™ 3% 
A.D.1885 ‘Tai w 23a 12 99 2F- 9 Magha 6 Ja 16 251... 1814 1548 16 279 34 1 | 

| H. 13038 Masi 3F 10 80 4Mr 11 Phajguna 7F 14 9344115 442 174649 309 552) 3s 

Oct. 10 Panguni ... 5 Mr 12 31 7 Ap 11 Chaitra' .,, 2 Mr 16 631 .,.041 32 1945 23 3383742) “~~ 
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TABLE XII.—General Ephemeris A.D. 1885—A.D. 1890. 


New Moon 
Ending moment 
Tamil Month of New Moon Tithi. (‘s Anom. @’s Anom. 
Beyvinning Bud Mean Act hal ps 
Commence- m “y a s g 4 gs 4 4 4 é¢ & 
ment of Tamil J 2 aA J «A 1ee8t Se fo oe”, = « 86 @ 
years in dif “ yo 42 ~ 4 Tinmarmonth, “~ = <= —~ a > . 4 a a5 
. - month. §¢ gs > & se & $Bp & a > g i b& sg a Pas q4 
ferent eras, eos & §§ ££ & ee aA Goaha ot Aaa Oo A, és 
oy Y. 4986 Chittivai... 1 Ap 12 31 8 My 12 Vaisakha ... 3 Ap 14 3821 15 1235 214857 254 1° 
Sak. 1807 Vaikasi 4 My 13 81 6Je 12 Jyeshta 5 My 14 1011... 3545 2384230 32 25 El a 
6Je 12 42 1... F442 2541 4 GL 5741) | 
Vik. 1942 Ani 7Je 13 32 38J1 14 Ashada 1J) 12 1361... 1126 9 621 91 29 31 at aa 
{ (S.) Parthiva Adi . 4Jl 15 31 6 Au 14 Sravana ... 2An 10 4541... 2846 2 454 121 121 (= 
K. 1060 (8. M.) Avani . TAul& 31 28 14 Bhadrapada. 48 9 1732 801920 4 328 1503311); gq | 
| K.1060(N.M.) Purattasi . 88 15 31 580 15 Asvina ... 60 8 4922... 15138 6 2 2 180 5 1 | a a 
\ 8&¢., 1p. Aippasi ... 60 16 29 6N 13 Kartika .. 7N 7 2112 6 48 2 8 035 2098651| o J¥ 
B. 8. 1291 Kartigai... 7N 14 30 1D 13 Margasa... 1D 6 53 2.,. 2824 959 9 289 841 “a 
(N.) Hemalamba. Margali ... 2D 14 29 2Ja 11 Pausha ‘BJa 5 2452... 15 5 115742 268 40 31 a 
A.D.1886 ‘ai . 3Ja 12 80 4F 10 Magha er" F 3 6642 4 429 135616 298 12 22 x 
H. 1304 Masi . 5F 11 20 6Mr 12 Phalguna ... 6Mr 56 2832... 5138 15 54 50 -327 44 12 o 4 
Sep. 30 Panguni... 7 Mr 13 30 1 Ap 11 Chaitra L1Ap 4 022... 3241 17 53 23 35716 2) 
( K.Y. 4987 Chittirai... 2Ap 12 81 4 My 12 Vaisakha 2My 3 3213 4 6 4 195151 213221) «g 
| Sak. 1808 Vaikasi ... 5My 13 31 7Je 12 Jyeshta ... 4Je 2 4 8... 2228 215030 61 411; & 
| Vik. 1943 Ani . lJe 18 32 401 14 Ashada 531 1 3553... 5337 2349 4 8036 1| & 
4 (S.) Vyasa Adi . 5J1 15 32 TAul4 Sravana .. 7J) 31 743... 1168 254738 110 751 oa 
| K. 1061 (8. per . 1Au 15 81 88 14 Bhadrapada. 1Au 29 3933... 3013 01255 139 39 41 f 
| K. 1061 (N. M.) Purattasi. 45 15 31 60 15 Asvina 8S 28 112327 5029 211 28 169 11 81 Ss 
| 68¢, 32p. Aippasi... 70 16 30 1N 14 Kartika 40 27 4318... 1468 410 2 1984321, & 
B. 8. 1292 Kartigai... 2N 15 29 2D 13 Margasira .. 6N 26 15 325 45 5 6 836 2281511| © g 
{ (N.) Vilamba Margali... 3D 14 30 4Ja 12 Pausha 7D 25 4653... 2121 8 7 9 95747 14-% % 
A.D. 1887 Tai .. dda 13 29 5F 10 Magha .. 2Ja 24 18 44...0 346 10 543 287 18 51 a 
H. 1305 Masi 4) G11 130° <7 Mr“: ~ Phalgwna -.. 3F 22 5034... 4939 12 416 3165041) 3S 
{ Sep. 19 Panguni.,, 1 Mr 18 30 2 Ap 11. Chaitra 5 Mr 24 2224... 3546 14 250 3462231) —“ & 
( K.Y.4988 Chittirai... 3Ap 12 31 65 My12 Vaisakha ... 6 Ap 22 541423 1818 16 124 10 38 51) 
| Sak. 1809 Vaikasi .. 6 My 13 32 1lJe 12 Jyeshia 1 My 22 26 4... 5444 175957 401041} ©& 
Vik. 1944 Ani ... 2Je 18 31 5J1 14 Ashada 2Je 20 575421 2440 195831 69 42 31 "3 
4 (S.) Sarvajit Adi ». 631 16 32 2Au16 Syravana ... 4J1 20 2944...04931 2157 4 991421 rr 
| K. 1062 (S. M.) Avani... 3Au 16 81 58 15 Bhadrapada. 6Au 19 134...81120 23 55 37 128 46 11 a (CN 
, K. 1062 (N. M.) Purattasi. 65 16 30 70 15 Asvina 7S 17 3325... 3219 255412 15818 1] J 
| 9¢,4p.  Aippasi... 10 16 30° 2N 14 Kartika 20 17 51516 54 8 01929 18749514 & 

{ _B. 1293 ~—s Kartigai... 3N 16 29 3D ° 18 Margasira... 3N 15 37 5... 1825 218 2 2172141} % 
(N) Vikarin Margali... 4D 14 30 5Ja 12 Pausha 5D 15 85514 4630 41636 2465331) “ & 
A.D. 1888 ‘ai .. 6Ja 13 29 6F 10 Magha... 6Ja 13 4045..019 0 615 9 2762521| .- 

H. 1306 Masi cet ES BG" OR Me LP Phalgunas'1 Fis” ess ll 5545 81343 305 57 11 Ss 
} Sep. 7 Panguni... 2Mr 12 30 8 Ap 10 Chaitra ee 2Mr 12 44 25... 36 1 101217 338529 2 —— 
4Ap 1] 1615... 18 7 121050 365 052) 
K. ¥Y.4989 Chittirai... 4 Ap 11 31 6My11 Vaisakha 5My 10 48 5... 6937 14 924 291711\ «a 
Sak.1810 Vaikasi .. 7 My 12 32 3Je 12 Jyeshta 7Je 9 1955... 3829 16 767 5849 1 s 
Vik. 1945 Ani .. £Je 13 31 641 13 Asghada 1Jl 8 51 46 90 1158 18 631 88 2051 2 
{ (S.) Sarvadhari. Adi .. (Jl 14 32 3Au14 Sravana ... 3Au 7 2336... 4151 20 5 5 1175241] & & 
| K. 1063 (S. M.) Avani... 4Au 15 81 68 14 Bhadrapada. 48 5 55 26 6 856 22 3 38 147 24 31 a 
K. 1063 (N. M.) Purattasi. 7S 15 30 10 14 Asvina 60 5 2716... 34 7 24 212 176 56 21} = 
( 4¢.,35p. Aippasi.. 20 18 30 8N 13 Kartika TN 3 59 6... 5852 26 045 2062811 f w 
B.S.1294 Kariigai... 4N 14 30 &#D 13 Margasira... 2D 3 3056... 2413 026 2 236 O 1} eS 
} (N.) Sarvari Margali... 6D 14 29 6Ja 11 Pausha 4Ja 2 246 105011 2 24 36 265 31 51 * 
A.D.1889 ‘ai vee 7 Jaen > 30>: 4) Fo -10 Mats 5Ja 31 3487... 20 8 42310 295 $41 w 
{ H. 1307 Masi oe 2 Sr 98" 29 Mri Phalguna « 7Mr 2 627 1 5120 62143 3243531] S$ 
Aug. 28. Panguni... 3 Mr 12 31 65 Ap 11 Chaitra 1 Mr 31 3817... 2510 82017 354 721) a «< 
( K.Y¥.4990 Chittirai... 6Ap 12 31 1My 12 Vaisakha 3 Ap 30 10 7... 128 101860 182341) ; 
Sak. 1811 Vaikasi ... 2My 13 31 4Je 12 Jyeshta 4 My 29 4157... 3913 1217 24 475531 a 
| Vik. 1946 Ani 5Je 13 32 1J1 14 Ashada 6Je 28 18 47@0 1729 141558 772721] &, 
4 (8) Virodhi Adi 2J1 15 31 4Au14 Syravana... TJ 27 45387... 5447 1614 31 106 5911 a's 
| K. 1064 (S.M.) Avani... 5 Au 15 31 7S 14 Bhadrapada. 2Au 26 1727... 3014 1813 4 13631 1] “% ° 
K. 1064 (N. M.) Purattasi. 15 15 31 30 15 Asvina 38S 24 491725 323 201138 166 251 | += 
| 40g, 6p. Aippasi.. 40 16 29 4N 13 Kariika 5O 24 21 8... 3418 221012 19% 3441{ 4 
B. 5. 1295 Kartigai... 5N 14 30 6D 13 Margasira... 6N 32 5258 23 313 24 846 225 631 -_ a 
{ (N.) Plava Margali... 7D 4 29 (Ja 11 Pausha 1D 22 2448... 3120 26 719 26438 21 em. 5 
A.D. 1890 ‘Tai 1Ja 12 30 2F 16 Magha ..' 2Ja 20 5638... 5717 0 32 36 284 1011 > 
H. 13808 Masi 3F 11 30 4Mri12 Phalguma:... 4F 19 28 28... 23295 23110 31342 1] 
Aug. 17. Panguni... 5 Mr 18 380 6 Ap 11 Chaitra »  6Mr 21 01820 8 Q0 42944 3431351) — G 
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TABLE XII.—General Ephemeris A.D. 1890—A.D. 
New Moon 

Ending moment 

of New Moon ‘lithi, 


Mean 


Day (actual) 


40 41 31 
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a) oe 


48 1 ...0 52 53 


19 51... 
51 41... 
23 31 23 
55 21. 
27 12 20 


59 2 ...9 40 51 


30 52... 
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350 58 41) 


1515 0) 

44 46 50 

74 18 40 
103 50 30 
133 22 20 
162 54 10 
192 26 0 
221 57 50 
251 29 41 
281 1 31 
310 33 21 
340 6 11) 


4 21 30) 
3343 20 
63 25 10 
9257 0 

122 28 50 

152 0 40 | 

181 32 30} 

211 4 20] 

240 36 10 

270 8 1 

299 39 51 

329 11 41 

358 43 31) 


22 59 50) 
52 31 40 | 

82 3 30 
111 35 20 
141 710 
170 39 0 
200 10 50 
229 42 40 
259 14 30 
288 46 21 


31818 11 


847°5Q 1) 


Deduct for 


Nakshatras 


147 


1 day, 8 ghat., 27 palas. 1 day, 57 ghat., 20 palas. Oday, 33 ghat., 40 palas. 


O day, 19 ghat., 44 palas. 


12 


” 


1 day, 43 ghat., 12 palas. 


7) 


148 
TABLE XII.—General Ephemeris A.D. 1895— A.D. 1900. 


Deduct for 


0 day, 54 ghat., 20 palas. Nakshatras 


New Moon 
Ending moment 
Tamil Month of New Moon Tithi. (’s Anom. @’s Anom. 
Beginning End Mean Actual 
B a > -« f 
Commence- 4 e § 4 § 8 &§ ¢ 4 a 
ment of Tamil “4s i “ae Lunar month l = & i ns ra t a L, rs L 
years indif- month, 9 # & @ 8 #2 & "88> $4585 BS wad 
ferent eras. FaA SERA FHS GLA SH ASE ASE 
( K. ¥. 4996 Ohittirai... 6 Apl2 31 1 Myl2 Vaisakha ... 4 Ap 24 2655... 5927 184549 12 6 20) 
Sak, 1817 Vaikasi... 2 Myl3 32 6Je 13 Jyeshta . 5 My 23 65674524 29 4 204423 413810 
Vik. 1952 Ani . .. 6Je1l4 31 ILdJl 14 Ashada . TJe 22 9936... 6236 224256 7110 O 
{( S-) Manmatha. Adi . 251 15 32 6 Au 15 Sravana . 2391 22 126... 12 8 244130 100 41 50 
K. 1070 (S. M.) Avani... 6 Aul6 31 1 S 15 Bhadrapada. 3 Au 20 3831660 8029 2640 3 1380 13 40 
Bee (N. M.) Purattasi . 25 16 30 380 15 Asvina 6S 19 65 618 4951 1 520 159 45 30 
« 14 p. Aippasi . 40 16 80 5N 4M Kartika 60 18 8656... 1227 38 854 18917 20 
B s. "1301 Kartigai... 6N 15 30 7D 14 Margasira... 1 N 17 84616 8948 5 228 218 4910) 
} (N.) Plavanga. Margali ... 1D 15 29 Ilda 12 Pausha 2D 16 4037... 183 8 71 2 24821 0 
A.D.1896 ‘ai .. 2Ja13 29 2F 10 Magha 4Ja 165 1227 i4 6222 865935 277 6251! 
H. 1314 Masi 8F 11 380 4Mr 11 Phalguna 5F 18 4417...03619 1058 8 307 24 41 | 
{ June 12 Panguni.,. 5 Mr12 30 6Ap 10 Chaitra 7 Mr 14 16 7 2213 125642 336 56 31) 
( K. ¥. 4997 Chittirai... 7 Apll 31 2My1l Vaisakha ... 1 Ap 12 475713 681 14 55 16 1 12 50) 
Sak.1818 Vaikasi... 3 Myl2 32 6Je 12 Jyeshta .../3 My 12 1947... 4551 165349 30 44 40 
4 Je 10 513711 1859 185223 601630 
1 Vik.1953 Ani 7 Je 13 31 2J1 13 Ashada 6 Ji 10 23 27... 4621 205056 89 48 20 
} (8) Durmukha Adi BJl 14 32 6 Au 14 Sravana ... TAu 8 6517 9e0 953 924930 119 2010, 
'K.1071 (S. M.) Avani... 7Aul5 31 285 14 Bhadrapada. 28 7 27 7... 3135 2448 4 148 52 QO} 
K. 1071 (N. M.) Purattasi. 35 15 30 4 O 14 Asvina 30 6 5857... 5318 26 46 87 175 23 50} 
98 g.,45p. Aippasi... 650 15 30 6N 13 Karika 5N 5 3048... 1635 11154 20755 40 
B. c "1302 Kartigai... 7N 14 30 1D 13 Margasira.., 7D 5 238 4 4214 31028 287 27 30 
{ (N.) Kilaka Margali we 2D 14 99° 2Ja° 11: Pausha “(° 3 Ja 9394 28... 16°93 6.9) Soe 
A.D.1897 Tai . 8Jal2 30 4F 10 Magha $F 2 618 1 4722 7 736 296 3111: 
H. 1815 Masi 6 F°1l 29 65 Mr 11 Phaiguna ...°4 Mr 3°38 8... (28523 --9 6 &. 326 3.1 
{ June 2 Panguni... 6 Mr12 81 1Ap 11 Chaitra 6Ap 2 9658... 6 4 11 442 355 34 51) 
( K. ¥.4998 Chittirai... 2Ap12 31 4My 12 Vaisakha ... 7 My 1 4148... 4656 13 316 195110) 
Sak. 1819 -Vaikasi... 5 Myl3 31 7Je 12 Jyeshia ... 2My 31 1338... 2723 15 148 4923 0; 
Vik. 1954 Ani . lJel38 32 4Jl1 14 Ashada 3 Je 29 452930 339 17 9 22 7854650 
4 (S.)Hemalamba. Adi . 691 16 31 TAu 14 Sravana... 5 J] 29 1719... 38554 185855 108 26 40 
K.1072(S.M.) Avani... 1 Auld 31 38 14 Bhadrapada. 6 Au 27 49 928 4 0 2057 29 137 58 30 
K. 1072 (N. M.) Purattasi. 48 15 31 60 15 Asvina 18S 26 2059... 3129 2256 2 167 30 20! 
a g: , 16p. Aippasi,.. 70.16 30 IN 14 Kartika 20 25 5249... 5659 245436 197 210 
S, 1303 Kartigai... 2 N 15 29 2D 13 Margasira... 4N 24 2439... 2220 265310 22634 O 
- (N.) Saumya Margali ... 3D 14 29 3Ja 11 Pausha 5D 23 56 29..04830 11827 256 5 50 
A.D. 1898 fai dats oO. > 10° Magha .- TJa 22 2819..e1614 317 0 285 37 40 
Bas 1816 Masi OF Fil S80" 77 Ms 19 - Pilea Ss FS ai x0. 4551 515 34 315 931 
| May 22 Panguni... 1 Mri3 30 2Ap 11 Chaitra ... 3Mr 22 32 0... 1818 714 6 3444121) 
K. Y. 4999 Chiitirai... 3 Ap12 31 5 My12 Vaisakha 5 Ap 21 365020 50 2 91241 8 57 40) 
Sak.1820 Vaikasi .., 6 Myl3 31 I1Je 12 Jyeshta 6 My 20 83540... 2827 111115 28 29 30 
Vik.1955 = Ani .. 23e 18 32 5J1 4 Ashada 1Je 19 730..0 613 138 948 68 1 20 
| (8) Vilamba Adi |. 6Jl 15 81 1Au14 Sravana | QJ1 18 3920... 4414 15 822 973310) 
Ky 07s (6) MM.) Avani=..., 2 Aut5 “dl” £5 "Hs Bhadrapada. 4 Au 17 1110... 2111 17 655 127 5 0 
K. 1073 os M.) Purattasi. 585 15 81 70 15 Asvina hin S 15 43 0... 5616 19 629 156 36 50 
7O 15 1460... 2714 21 4 3 186 640} 
: b9¢., 47 p. Aippasi... 10 16 30 2N Wd Kartika IN 13 4640... 5932 23 236 215 4030) 
B.S. 1304 Kartigai... 3N 15 29 3D 13 Margasira... 3D 13 1831 ...028 7 25 110 245 12 20 
| Qt) Badharana Margali .. 4D 14 30 6Ja 12 Pausha . 4Ja 11 5021... 5515 265943 274 44 10 
A. D.1899 ‘ai » 60a18 29 6F 10 Magha GF -10 28 11%. S118 2.25 0 204-168 
H. 1817 Masi 8 Ti 30 (1 Mr-12-“Phaleuna” 7, 9. My 12 ee 1 aE Se ae eR ae 
} May 12 Panguni,,, 2Mr13 30 38 Ap 1l Chaitra 2Ap 10 2661... 1325 622 8 363 19 41) 
( K.¥. 5000. Chittirai... 4 Ap12 31 6 My 12 Vaisakha 3 My 9 5741... 4111 72041 2736 0) 
| Sak.1821  Vaikasi ... 7My13 32 3Je 13 Jyeshta 5Je 8 2931..01154 91915 57 750 
Vik. 1956 = Ani .. £0e 14 81 6J1 14 Ashada 7J1 8 4121 7 4542 111748 86 39 40 
(S.) Vikari Adi .. 731 15 32 3Au 15 Sravana . LAu 6 3312,,, 2311 131622 116 11380 
K. 1074 (S.M.) Avani ... 4Aul6 81 68 15 Bhadrapada. 38 5 5 2,,, 324 151456 145 43 20 
K. 1074 i M.) Purattasi. 78 16 30 10 15 Asvina~ 40 4 36 52,,. 44138 171329 175 1510 
e- 1S ¢., 19 p. Aippasi... 20 16 80 3N 14 Kartika 6N 3 8423... 2828 1912 38 20447 0 i 
B.8.1805 Kartigai... 4N 15 30 5D 14 Margasira... 7D 2 4032,.,05947 211036 234 18 50 
J ov) Virodhakrit. Maygali ... 6D 15 29 6Ja 12 Pausha 2Ja 1 1222... 8227 28 910 26350 40 
A.D.1900 Tai » 23813 29 TF 10 Magha . 8Jda 380 441231 120 25 744 293 22 30 
H. 1318 Masi 1F 11 30 2My 12 Phalguna ... 56 Mr 1 16 8... 2649 27 617 322 54 20 
{ May 1 Panguni.., 8 Mrl3 31 65 Ap 12 Chaitra .,. 6 Mr 30 4763... 4950 13134 352 26 10 


——s —-— = 


a 


O day, 5 ghat., 27 palas. 
ee 


6 palas. 


AR 


bt | 


1 day, 29 ghat 


AY 


0 day, 40 ghat., 13 palas. 
14 


30 


2 days, 3 ghat., 62 palas. 
50 


- 
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TABLE XII—General Ephemeris A.D. 1900—A.D. 1905. 
New Moon 
Ending moment 
Tamil Month: of New Moon Tithi, (’s Anom. @’s Anom. 
Beginning End Mean Aciual 
Pa rae aa) Pa — n = a o 6; = a m 
Commence- & a 3 a s § § «a 3 g Se a. 
ment of Tamil 4 4 yo a ae oe oe — oe. $4 £2 
years in dif- month $ 8 ® &% ° g& b& ~ laps a ° as § 4 ps 24 §a4 bse 2S Ee 
ferent eras. fa oe ER Baa GAA GH ASH God Fs wr 
( K¥. 5001 Ohittirai,.. 6 Ap 13 30 7 My 12 Vaisakha 1 Ap 29 1943 1163 3830 8 164229) . 
Sak. 1822 Vaikasi... 1 My 13 32 4Je 13 Jyeshta 2 My 28 5133 @08430 52842 461419: Ss | 
Vik. 1957 = Ani .. 5Je 14 81 7Jl 14 Ashada 4Je 27 932326 5931 172715 7546 9 ee 
(S.) Sarvari Adi .. 1Jl 15 382 4Au 15 Sravana... 5 Jl 26 5513... 2845 9 2549 10518 0 a. 
K. 1075 (8.M.) Avani ...5 Au 16 31 78 15 Bhadrapada. 7 Au 25 27 3... 349 1124422 1344950] “S % 
K. 1075 (N. M.) Purattasi. 185 16 30 20 15 Asvina 1S 23 5853... 4443 132256 164 21 40 Z 
| 30g.,50p. Aippasi...30 16 30 4N 14 Kariika .. 30 23 3043... 3130 26-2130 19353307 & * 
B.S. 1806. Kartigai... 6N. 15 30 6D 14 Margasira... 65 N 22 233... @1426 1720 8 293826 200) w o 
Pe Margali... 7D 15 29 7Ja 12 Pausha 6D 21 3424... 5639 1918 37 252 57 10 — 
A.D.19014 Tai -1Ja 13 30 2F 11 Magha 1Ja 20 614... 3364 211710 28229 O| & ; 
‘HL. 1319 Masi . 3F 12 99 3Mr 12 Phalguna... 2F 18 38 419 516 231544 312 050] S 
Ap. 20 Panguni... 4 Mr 13 31 6Ap 12 Chaitra 4 Mr 20 954. 3113 251418 3413240) =~ 4% 
( K. Y¥. 5002 Chittriai... 7 Ap 13 31 2My 13 Vaisakha 5 Ap 18 4144... 5254 271251 548 59) 
| Sak. 1823 Vaikasi ... 3My 14 31 5Je 13 Jyeshta 7My 18 1334...@12 7 138 8 352049; , 
| Vik.1958 Ani .6Je 14 32 QJl 15 Ashada lJe 16 4624. 29 G3 3642 (62°52 39 = 3 
(S.) Plava. Adi .3Jl1 16 31 5 Au 15 Sravana 3Jl1 16 171415 5140 53515 94 24 29 ok ae 
4 Au 14 49 5... 1658 73349 1923 56 19 © «0 
| K. 1076 (8. M.) Avani... 6Au 16 31 18 15 Bhadrapada. 68 13 205512 4847 93223 15328 9; , ® 
| K. 1076(N. M.) Purattasi.. 25S 16 31 40 16 Asvina 70 12 5245...028 4 113056 183 0 0 \ s 
\ 16 ¢.,2l1p. Aippasi ...590 17 30 6N 15 Kartika 2N 11 2435...@13 38 13 29 30 212 31 50 on 
B.S. 1307. Kartigai... 7N 16 29 7D 14 Margasira 3D 10 56 25 11 224 1528 3 242 3 40 a 
(N.) Pramadin Margali... 1D 15 29 1Ja 12 Pausha SJa $9 2815..." 4917 57 26 37 O71 35° i 
A.D.1902 ‘ai .2Ja 18 30 3F 11 Magha <i 5 06... GF 6° Fo Se bi oer 7 oe i 
( H.1320 Masi .4F 12 30 5 Mr 13 Phalguna... 1Mr 9 315510 534 219344 330 3910| 5 6 
( Ap. 10. Panguni...6 Mr 14 30 7Ap 12 Chaitra 3Ap 8 38 46...033 3 232218 36011 0) 
( K.¥.5003 Chittirai... 1 Ap 13 31 3 My 13 Vaisakha ... 4 My 7 3536... St 54 252051 242719) | 
Sak. 1824 \aikasi ...4 My 14 31. 6Je 13 Jyeshta ... 6Je 6 726-5 18 VP 3719 25-5359 -§ 8 
| Vik. 1959, Ani . ide 14 32 341 15 Ashada ... 731 5 3916... 2948 14442 833059]; 8 * 
, (8.) Subhakrit Adi 2408-16 3E...6 Au 15 Sravana .»., 2Au 4 31 G6 3. 46 8 G40816 115 2360 eis 
K.1077(8. M.) Avani ...7Au 16 31 28S 15 Dhadrapada. 35 2 4256... 1031 54149 1423440] “) 7 
lk 1077 tN. M.) Puratiasi . 35 16 31 590 16 Asvina SO 2 1446 1009 18” 1 4023-172 680). °2- =, 
| 1g.,52p.  Aippasi ...60 17 30 7N 15 Kartika ... 60 31 4936 ©1638 93856 2013820? 4 * 
B.S. 1308 Kariigai... 1N 16 29 1D 14 Margasira., 1N 30 182629 59 33 1137 30 231 lo 10; — 
7 co Ananda Margali...2D 15 30 3Ja 13 Pausha yD 26 50 '6 .. 48 38 1336 € S60 ofS 
A.D.1903 ‘ai 4Ja 14 29 4F 11 Magha . £dm 36 23-7 .o -O8 16 = 15.046 37 Sor is ae — 
H.1321 Masi _5¥ 12 30 6Mr 13 Phalguna... 5F 2 535727 2318 173311 3194540] 8S 
Mr. 30 Panguni.,. 7 Mr 14 30 1 Ap 12 Chaitra 7 Mr 28 25472990 1 2 193144 3491730) a © 
( K. ¥. 5004 Chittirai... 2Ap 13 31 4 My 13 Vaisakha ... 1 Ap 26 5737 27 31 3 213018 13 33 49) : 
Sak.1825 Vaikasi...5 My 14 32 1dJe 14 Jyeshta ... 3 My 26 29 27.. 5427 239852 43 5 39 = 
| Vik. 1960 = Ani . 2de 15 31 4dl 15 Ashada... Bde 2% 117... 1317 252725 7237 29 3 . 
| (S.) Sobhakrit Adi . OJ) 16 33  1.An 16 BSravana ... 6 Jl 24 33 7... 0 9 279569 102 9 Ig om 
| K. 1078 (8. M.) Avani... 2Au 17 31 48 16 Bhadrapada. 1Au 28 45722 4752 15116 3141 9! © & 
| K. 1078 (N. M.) Puraitasi. 58 17 30 60 16 Asvina 2S 22 3648 eo 856 34949 16112 59! > ts 
| 17g. 24p. Aippasi... 70 17 80 1N 15 Kartika 40 21 83820 3517 54823 19044 50 ' : 
B.§8.1309 Kariigai...2N 16 30 30D 15 Margasira..,. 6 N 19 4028... 8 30 74657 2201640; Fe 
| (N.) Rakshasa Margali...4.D 16 29 4 Ja 18 Pausha 7D 19 121818 4854 94530 2494830} 2 & 
A. D.1904 ‘lai .5Ja 14 29 5 F 11 Magha ue Lum ID 462-3 ELIS hl ee 4 eS ae ¢ 
' H. 1322 Masi .6F 12 30 7 Mr 12 Phalguna .. 3H 16 1558... 2359 13 42 37 308 52 10 cS 
| Mr. 18 Panguni... 1 Mr 13 381 3 Ap 12 Chaitra 4 Mr 16 4748 17@1028 154111 33824 0) “= =& 
j K. Y. 5005 Chitiirai... 4 Ap 13 30 5 My 12 Vaisakha 6 Ap 15 1938... 5057 17 39 45 240 19) 
Sak. 1826 Vaikasi ...6 My 13 32 2 Je 13 Jyeshta ...(f 7My 14 6512815 24 6 193818 3212 9 a 
| { QJe 18 2319... 6025 213652 614359| 3 * 
| Vik.1961 = Ani .. 3Je 14 81 5 J1 14 Ashada ,,,° 331 12 55 913 1146 233625 911549) © 
| (8.) Krodhi Adi . 631 16 32 2Au 15 Sravana ... 65 Au ll 2659... 39047 25 33 59 120 47 39 os 
K. 1079 (8. M.) Avani .3Au 16 31 55 15 Bhadrapada. 65 9 5849... 4942 27 3233 15019 99] + 
K. 1079 (N. M.) Pwattasi .68 16 80 7O 15 Asvina 10 9 3039... 1056 1657 50 17961 19 — 
32g.,55p. Aippasi ...10 16 30 2N 14 Kartika 3N 8 229 7 36 0 35623 209 23 10{ te = 
B.S.1310 Kartigai...3N 15 30 4D ‘14 Margasira.. 4D 7 3419... 621 55450 23855 0| 4 a 
(N.) Anala Margali... 5D 15 29) 5 Ja 12 Pausha 6Ja 6 6 9 5 4234 7653 30 268 26 50 le ae 
A.D. 1905 ‘ai .60a 13 30 7F 11 Magha 7¥ 4 37 59 O24 1 Y952 4 29758 40 a : 
H, 1323. Masi -1¥ 12 29 1 Mr 12 Vhalguna... 2Mr 6 950... 845 115038 32730301 6 o 
Mr. 8 Panguni,.. 2 Mr 13 31) 4 Ap 12 Chaitra ... S3Ap 4 4140... 65244 134911 857 2 20) 


ss. 
Oe 
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TABLE XII.--General Ephemeris A.D. 1905—A.D. 1910. 


Commence- 
ment of 
years in <lif- 
ferent eras. 


Tamil 
month, 


K. ¥Y. 5006  Chittirai... 
Sak. 1827 Vaikasi ... 


( 
Vik. 1962 Ani 
(S.) Visvayasu Adi 
K. 1080 (S.M.) Avani 


K. 1080 (N. on Purattasi . 
40 -¢., 26 Aippasi ... 
B. 8. 131 Kartigai ... 
(N.) Pingala Margali 4 
A. ; 


D.1906 ‘Tai 
H. 1324 Masi 


Feb. 25 Panguni a 


( K. ¥.5007 Chiittirai... 
| Sak. 1828 Vaikasi ... 


Vik. 1963 Ani 
.) Parabhava Adi 


{ (8 
K. 1081 (S.M.) Avani 
K. 


1081 & M.) Puratiasi 

3g.,58 p.  Aippasi ... 

B.S. 1312 Kartigai... 
(N.) Kalayukta Margali .. 


A.D.1907 ‘ai 
H. 1325 Masi 


Feb. 14 Panguni... 


K. Y. 5008 Chiitirai.. 
Sak. 1829 Vaikasi ... 


Vik. 1964 = Ani 
1082 (S.M.) Avani 


K. ; 
K.1082 (N.M.) Puratiasi . 


19 os , 29 p Aippasi , 
B.S. 1318. Kartigai... 


(N.) Siddhe-thin, Margali ... 


A.D.1908 lai 


H.1326 Masi... 
Feb. 4 Panguni ,, 


K. Y. 5009 Chittirai... 
Sak. 1830 Va.kasi aie 


Vik.1965 Ani 
4 (S.) Kilaka Adi 
K. 1083 “8.M.) Avani 


K. 1083 (N.M.) Purattasi 
ets g., 3lp. Aippasi ... 
B.8.1314 Kartigai... 
(N.) Raudra Margali ... 


| K 
] 

A.D.i909 ‘ai 
ro 1327 Masi 
4 


Ja. 23 Panguni... 


K. ¥: 5010 Chittirai... 
Sak.1831  Vaigasi ... 


Vik. 1966 Ani 
(S.)Saumya Adi 


K. 1084 (S.M.) Avani 


A.D.1910 Tai 
H. 1328 = Masi 


Ja. 13 Panguni... 


| 
(S.) Plavanga Adio. 
| 
( 
| 


K.1084(N.M.) Purattasi . 
35 g., 0 p. Aippasi ... 
B, 8. 1315 Kartigai ... 
| (N.) Durmati Margali ... 


Tamil Month 
Beginning 


my 


Week-da 
Month 


CROHOIMDP DCD De® KPDWARAKARK Re oO 


to OF eS Cr OUb Onwm co mt OD HE Oo Fe OD > Or FF Or We opnonw ao No “49 
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& 


— 
> Se 


=} 


- 


“<4 
= 


CoZOUp 
yZzOw 


he 
&, 
eS 


NMaeMarmrmoawrae- 1 Week-day & 
- 


= 


3 
> 


SS 


= 


> 
<q 


Be 
Cy 
© 


s 


UAZOUrRY 


> 


SOLOW Ss 
te bed GY 


= 
a | 


== 

R 

Ornmor Down eK Pe 
b> 

i 


> 
a 


b 
oer 


SH 
| 


> 


Ss 
UO ZOUR YS 


GAOn 
» 


PI 


© 
Lg 


4 


bet Cy 
= 
Ler} 


MO DH DB DOM DOM bo 
> 


—_ 
;o 


= 
ce 


PSSEE & 
Bs 


UZONpD 
SIAL 


& 


be} Gy 
pNcewp arco nae Ae 
eS 

Lend 


= 
ro 


bard 


Se 
= 
ea 


CH 

— 

te Cre Oo 
= 

= 


* 


HOHZOnM Pp 


s SAC# 
ra) 


= 


Les 


= 


gt 

- 

Cm oh Oo D-TR 
> 

m? 


Iunar Month. 


Vaisakha .., 
Jyeshta 
Ashada 
Sravana 


Bhadyapada . 


Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna 
Chaitra 


Vaisakha ... 


Jyeshta 
Ashada 
Sravana 


Bhadrapada 


Asvina 
Kartika 
Margasiza ... 
Pausha 
Magha 


Phalguna > 


Chaiira 


Vaisakha 
Jyeshia 
Ashada 
Sravana 


Bhadrapad : 


Asvina 
Kariika 


Margasira ... 


Pausha 
Magha 
Phalguna 
Chaiira 


Vaisakha 
Jyeshta 
Ashada 
Sravana 


Bhadrapada < 


Asvina 
Kartika 


Margasira ... 
Pausha 


Magha 


Phalguna # 


Chaitra 


Vaisakha 
Jyeshta 
Ashada 
Sravana 


Bhadrapada . 
Asvina 
Kariika 
Margasira ... 
Pausha 
Magha 
Phalyune ... 
Chaitra 


Week-day 
Day (mean) 


AOWWBNwADE OSORNO bo RS OTROS RS OT HE DE OT 


ASwonwaanre ore 


m bo 


AGH OM ANEMIA HaMANwUMAmeEHan 


New Moon 
Ending moment 


of New Moon ‘ithi.@ ’s Anom. 
Mean Actual 
L a @ 
5 4 
eae oe sé 
~ as ‘a & ‘= @ 
a8, £5 B44 
S¢@s fe SBA 8 
OnmAQA Sh& AO A 


138 80... 37 5 156 47 45 
4520 8 1137 174618 
1710... 4150 19 44 52 
49 Q Aulo 7 28 21 43 26 
20 50 ...@ 30 22 23 41 59 
5240... 6227 25 40 33 


SES] ce AE xe OO 
5621... 4011 2 4 24 
2811... 824 4 2657 
0 1240 4022 6 1 31 
$161... 14638 8 O 4 
34124 5453 958 38 


36 31... 35 31 1157 12 
721... 1455 13 56 45 
3912... 564 3 15 54 19 
11 2 .,..0 2830 17 52 52 
42 52 ...@ 59 34 1951 26 
1442... 2757 2150 0 
46 32... 5433 23 48 33 
18 22... 2023 2547 7 
56012... 4619 012 24 
22 2,.001313 210 57 
5352... 4130 4 931 
43 2. 1a 66.4 
57 33... 4855 8 6 


29 23... 1835 10 5 
11310 5514 12 3 
3 3-0 7 32 
“£63: 01-23-08 
3643... 4749 1759 26 
834... 2234 1958 0 
40 24... 5454 21 56 33 
1214... 2454 2355 7 
44 4... 5336 2558 40 
15 54... 1922 01858 
i744 2 447 94791 
1934 <> 16.9" 276 5 


5124... 36 8 614 38 
2314... 455 81312 
5d 4...@ 86 30 1011 46 
2665... 12 3 121019 
6845... 5121 14 8 53 
30 35... 3246 16 7 26 

225 .. 7346 18 6-0 
3415... 5221 20 4 34 

6 6 ...e 27 26° 22 3 7 
37 56... 5820 24 141 

945... 2511 26 014 
4136... 4857 0 2531 


1326... 1048 22% 5 
45 16 ...0 3218 422 39 
17° 617e 5523 621 12 
4856... 2165 819 45 
204615 6357 101819 
5286... 82 6 121653 
2426... 1654 1415 27 
6617180 150 1614 0 
28 7... 4622 1812 34 
0 0... 2537 2011 7 
314710 112 22 941 
3387... 2919 2 $15 
3527... 6237 26 648 


@'s Anom. 


Day 
Ghatikas 
Palas 


SS 
or 
do Ot 
wPeom 
m= doc 
owe © 

al 


109 54 9 
189 25 59 
168 57 49 | 
198 29 39 7 
998 1 29 
257 33 20 
237 5 10 
316 36 59 
346 8 49) 


1025 8 
39 56 59 | 
69 28 49 
99 0 39 

128 32 29 | 
158 419° 
187 36 9 

217 759; 
246 359 49 
276 11 39 
305 43 29 
335 15 19 

364 47 10 ) 


29 3 29 ) 

58 35 19 

88 7 9 
117 38 59 
147 10 49 
176 42 39 
206 14 29 
235 46 19 
265 18 9 
294 49 59 
324 21 50 
353 53 40 ) 


18 959 
47 41 49 : 
77 13 39 | 
106 45 29! 
136 17 19 


195 20 59 


aut Pe ER Ee 
— —_ yn 


802 34 50 
332 6 40 
361 38 30; 


Tiaslwarce fae 


Decduet for 


9 palas. Nakshatras 


AO 


3 


1 day, 35 ghat., 
BRT 


2 days, 10 ghat., 25 palas. 0 day, 46 ghat., 46 palas. 


1 day, 21 ghat., 32 palas. 


45 


Led 


0 day, 82 ghat., 39 palas.. 


TABLE XII.—General Ephemeris 


Tamil Month 


Beginning End 
Commence- 3 > @ 8 
ment of Tamil 6 & A ia roa 
years in dif- month. ° ab 2 Bb nn area 3 5 
ferent eras. es § S es S a 
( K. ¥.5011 Chittirai... 4 Ap 13 31 6 My 13 Vaisakha ... 2 My 
Sak, 1832 Vaikasi... 7 My 14 81 2Je 13 Jyeshia 8 Je 
Vik. 1967 = Ani 3Je 14 32 6J1 15 Ashada 5 Jl 
(S.)Sadharana. Adi 7J1 16 82 3 Au 16 Sravana » 6 Au 
K. 1085 (S.M.) Avani 4Au 17 31 685 16 4ZBhadrapada. 18 
j K. 1085 (N.M) Purattasi. 7S 17 30 10 16 Asvina 20 
= Ge,3 p. <Aippasi... 20 17 830 3N 15 = Kartika 4.N 
B.S. 1316 le —eMetg 36 4° D ~14 eee 5 D 
(N.) Dundubhi Margali... 5D 15 30 6Ja 13  Vausha 7D 
A.D.1911 ‘Tai 7Ja 14 29 7F 11° Magha 1 Ja 
: H. 1329. Ja. 2 Masi 1F 12 30 2My 13 Phalguna’... 3 F 
H. 1330. D, 22 Panguni... 3 Mr 14 30 4 Ap 12  Chaitra 4 Mr 
K. ¥. 5012 Chittirai... 5 Ap 13 31 7 My 13 = Vaisakha ... 6 Ap 
Sak. 1833 Vaikasi... 1My 14 32 4 Je 14 Jyeshta ... 1 My 
| Vik.1968 Ani 5Je 15 31 7J1 15 = Ashada 2. Je 
{ (S). Virodhakrit. Adi 1J1 16 32 4 Au 16 Sravana ahd 
K. 1086 (S.M.) Avani... 5Au 17 81 78 16 Bhadrapada. 5 Au 
| K. 1086 (N.M } Puraitasi. 1S 17 80 20 16 Asvina 78 
\ 21 g.,34 p. Aippasi... 30 17 30 4N 15 Kariika -o- 
B.§.1317 Kartigai... 5N 16 30 6D 15 Margasira... 8N 
bin N.)Rudhirodgarin Margali... 7D 16 29 7 Ja 13  VPausha 4D 
A.D.1912 ‘ai das Me S921 F A) “Maghs 6 ee 76Ja 
H. 1331 Masi 2F 12 30 3Mr 12 Phalguna... 7F 
Dec. 11 Panguni 4Mr 13 31 6 Ap 12. Chaitra 2 Mr 
K. Y.5013 Chittirai... 7 Ap 13 31 2 My 13 Vaisakha ... 3 Ap 
( Sak. 1834 Vaikasi... 3My 14 31 5Je 13 Jyeshta ... 5 My 
| Vik. 1969 Ani 6Je 14 81 1J] 14 Ashada 7 j 6 ae 
1 Jl 
(S.)Paridhavi. Adi 2J1 15 32 5 Au 15 Syravana ... 2 Au 
K. 1087(S.M.) Avani... 6Au 16 31 1S 15 Bhadrapada. 48 
| K. 1087(N.M.) Purattasi. 25 16 31 40 16 = Asvina 6 O 
» 37 ¢.,5p. Aippasi.. 50 17 299 6N 14 Kartika 7N 
B.S. 1318 Kartigai GN 15 30 7D 14 Margasira.. 2D 
bay Raktaksha Margali... 1D 15 29 1Ja 12 Pausha 3 Ja 
A. D.1913 ‘Tai 2Ja 13 30 3F 11 Magha 5 FF 
H. 1332 Masi 4¥ 12 30 5 Mr 13 Phalguna ... 6 Mr 
i Noy. 30 Panguni,.. 6 Mr 14 30 7 Ap 12 Chaitra,.. 1 Ap 
( K. Y.5014 Chittirai . 1 Ap 13 32 3 My 13 Vaisakha ... 2 My 
Sak. 1835 Vaikasi... 4 My 14 31 6Je 138 Jyeshia 4 Je 
Vik.1970 =Ani .. 7Je 14 32 3J1 15 Ashada 5 Jl 
(S.) Pramacdi Adi 4J1 16 31 G6 Au 15 Sravana ., 7 Au 
| K.1088(S.M.) Avani 7Au 16 31 28 15 Bhadrapada. 1 Au 
K. 1088 (N.M.) Purattasi. 3S 16 30 40 15 Asvina 38 
- BB gs 37p. Aippasi... 6O 16 31 TN 15° Kartika 40 
.8.1819 Kartigai... 1 N 16 29 1D 14 # =Margasira.... 6N 
1 av. (N ) Krodhana Margali... 2D 15 30 3Ja 18  Pausha 1D 
A.D.1914. ‘Tai 4Ja 14 29 4% 11 Magha~a... 2Ja 
H. 1333 Masi... 5F 12 31 6Mr 13 Phalguna... 4F 
| Nov. 19. Panguni... 7 Mr 14 80 1Ap 12 Chaiiva 5 Mr 
KY. 5015. Chittirai . 2 Ap 13 31 4 My 13 Vaisakha .., 7 Ap 
-™ Sak.1886 Vaikasi... 5 My 14 31 7 Je 13 Jyeshia 1 My 
Vik.1971 = Ani .. LJe 14 82 4J1 15 = Ashada 3 Je 
(S.) Ananda Adi ~- Odl 16 32 1 Au 16 Sravana. 4 Jl 
K. 1089 (S. M.) Avani 2Au 17 81 48 16 Bhadrapada. 6 Au 
K. 1089 (N.M.) Purattasi. 58 17 30 60 16 Asvina .. 78 
8g.,8p.  Aippasi... 70 17 30 1N 15 = Kanika 20 
B.S. 1320 Kartigai... 2N 16 29 2D 14 = Margasira 3.N 
{ Oe Kshaya Margali... 3D 15 30 4Ja 13 Pausha 5 D 
A.D.1915 = Tai .. 53a 14 29 5F 11 Magha 6 Ja 
H. 1334 Masi «.... 6F 12 30 7 Mr 18 Phalguna ... 1F 
| Nov. 9. Panguni... 1 Mr 14 80 2Ap 12 Chaiiva = ,,. 2 Mr 


Mean Actual 
5 a g 4 
a Ah 5) “4 
832248 8-2 
boa bh 44 
A Oe OU Hy 
Bc 757 5.0 12 3 
7°39 7 2 $046 
7 1057 6 4955 
§ 4247 ... 1230 
4 1438 3 4056 
48 4628 ... 16 42 
2 1818 leo 59 42 
1 60-8 ... 247-68 
31 9158... 386 35 
299 5348 30 2) 25 
98 95 38 ... 59 27 
29 572930 30 8 
28 2919... 54 20 
of 1 9 1S 
26 3259... 3043 
96 44925 47 44 
24 986 39 ... 8 4 
23 829 2% 33 35 
22 4019 ..e 613 
91 #12920 4641 
20 44 9... 33 38 
19 1550 ,,. 2346 
IT *47:40 TS «31 26 
18 19°30 ...0 62 62 
16 512017e 26 26 
16 2310, 5247 
14 55 015 1334 
14-9650 if 80 21 
12 “§840 %. #8 16 
41 “aD Sl 2.0.79 £ 
11 221 10a 31 26 
i Bape.” 39 4 ee 116 
9 6&1 3 3 16 
7 S761 2 Se 
6 “941 a 9 26 
T “4001 SO 76T ie 
6 1321... 40-42 
6145.19 € ATS 
4 27-3: = 4600 
38 4852 4 10 32 
G 9042... 30 42 
31 5282 ...0 49 51 
SO Shes 4’ “10.76 
50 O18 «4 UR 
o3 a9 9: 110 
98 0 O27 34 26 
26 $143... 13 6 
295 333 240 565 55 
26 3523... 40 32 
ny ae © 23 49 
2h 39 3 25 2 39 
23 1053... 3550 
22 4243 23 3 48 
21 14 33 ...e0 28 24 
19) 46:39: 42 . 61 17 
19 1813... 14 8 
iT @ 4... 3810 
17 2154... 4 49 
15 56844... 3447 
14 2534 ...e 818 
15 B57 24... 4451 


New Moon 
Ending moment 
of New Moon Tithi. 


A.D. 1910—A.D, 1915. 


( ’sAnom. G)’s Anom. 


Ghaitikas 


20 17 41 
22 16 16 


24 14 49 
26 13 23 
0 38 40 
2 37 13 
4 35 47 
6 34 21 
8 32 54 
10 31 28 
12 30 1 
14 28 35 
1627 9 
18 25 41 


90 24 16 
92 22 49 
24 21 22 
26 19 57 
045 14 
2 4346 
4 42 21 
6 40 54 
8 39 27 
1038 1 
12 36 35 
1435 9 
16 33 43 


18 32 16 
20 30 50 
22 29 23 
24 27 5Y 


24 34 31 
26 33 4 
058 21 
2 56 55 
4 55 29 
6 54 2 
8 52 36 


Ghatikas 


144 2 9 
173 33.49 
203 5 49f 
232 37 39 
262 9 29 
291 41 19 
321138 9 
35045 0) 


15 118) 
44 33 8 
74 4 59 

103 36 49 

133 8 39 

162 40 29 | 

1921219? 

224 44 9 | 

251 15 59 

280 47 49 

310 19 39 

339 51 30) 


4 748) 
33 39 38 
63 11 28 
92 43 18 

12215 9 

151 46 59 | 

18118 49 } 

210 50 39 | 

240 22 29 | 

269 54 19 

299 26 9 

328 57 59 

358 29 50 ) 


140 53 29 
170 25 19 
199 67 9f 
229 98 5Y 
259 049 
238 82 39 
318 429 
347 36 20 ) 


1152 38) 
41 24 28 

70 56 18 
100 28 8 
129 59 68 
159 31 48 | 
189 3.338} 
218 35 28 
248 7 19 
277 39 9 
307 10 59 
336 42 49 ) 


Decuet for 


1 day, 56 ghat., 18 palas, Nakshatras 


Oday, 18 that., 32 palas. 1 day, 7 ghat., 25 palas. 


1 day, 42 ghat., 11 palas. 


O day, 53 ghat., 18 palas. 


1517 


Deduet for 
Yogas. 


25 


10 


152 
TABLE XII.—General Ephemeris A,D. 1915—A.D. 1920. 


New Moon 
Ending moment 
Tamil Month of New moon Tithi. (’s Anom. @’s Anom. 
> Beginning _ End Mean Actua] r 
Commence- x. | 3 A s a 8 4 4% “ 5 88 é 
ment of foi 5 4 §- £8. peewee 2 SE eet ae eee eee 
yearsindif- month 9 8 @ $ £m” z " £ €8 24.84 884 BS 4 23 4 
ferent eras. Ss Re wo S&S me =~ AA ORS GHA AGEL BASE 2g 2 
K. Y. 5016 Chittirai 3Ap 13 81 5 My 13 Vaisakha ,,.( 4 ‘ 14 29 14 24 11051 9 O59 8) 

( 6 My 14 1 4 411 124943 380 3058 4 
Sak. 1837 Vaikasi ... 6 My 14 32 2Je 14 Jyeshta 7 Je 12 32 54 4323 144817 60 2 48 r 2 
Vik.1972 = Ani 3Je 15 81 65J1 15 Ashada 2J1 12 444 1947 164650 89 34 38 4 
{ (8.) Rakshasa. Adi 6J]1 16 32 2 Au 16 Sravana 3 Au 10 36 34...@53 0 18 45 24 119 6 28 | 3s So 

| K, 1090 (S.M.) Avani 3Au17 31 58 16 Bhadrapala. 58 9 825... 2316 204357 1483818] << 
| K. 1090 (N.M.) Purattasi.. 65 17 830 70 16 Asvina 6O 8 4015... 5124 224231 17810 8$ § =z 
| 93¢.,39p, Aippasi... 10 17 80 2N 16 Kartika 1N 712 5... 18 6 2441 5 2074159) 
B.8.1321. Kartigai... 3N 16 30 4D 15 Margasira... 2D 6 4355.. 4418 26 3938 2371349) * @ 
(N.) P rabhhava. Margali... 5D 16 29 5Ja 13 Pausha 4Ja 5 1545..01044 1 4 55 266 45 39 > oe 
A.D.1916 ‘ai 6Ja 14 30 7F 12 Magha 5F 3 4785..038 3 8 329 2961799) = * 
H. 1335. Masi 1F 18 29 %1Myr 12 Phalguna ... 7Mr 41995.. 640 5 2 2 325 4919 o @c 
Oct. 28, Panguni,.. 2 Mr 13 31 4 Ap 12 Chaitra 1Ap 25115... 87 9 7 086 35521 9) 
( K. ¥. 5017 Chittirai... 5 Ap13 31 7My13 Vaisakha 3My 223 6... 952 85910 19387 28 é 
| Sak.1838 Vaikasi... 1 My 14 31 3Je 13 Jyeshta 4 My 81 5456... 4455 105743 49 9 8 B 
| Vik.1973 Ani 4Je 14 32 T7Jl 15 Ashada 6 Je 30 2646...02156 125617 7841 8 a5 
{ (S.) Anala, Adi LJl 16 31 3 Au 15 Syavana ... 7 Jl 29 583630 0 9 14 5450 1081258! i 
| K. 1091 (S. M.) Avani . £Au16 31 68 15 Bhadrapada. 2 Au 28 3026... 3811 1653 24 187 44 48 PAR. 
| K. 1091 (N. M.) Purattasi... 7 S 16 3) 20 16 Asyvina 4$ 27 216... 1446 185158 16716 38 ¢ = 
( 389¢.,10p. Aippasi... 30 17 299 3N 14 Kartika 5O 26 34 6... 49 3 205031 196 48 29 f ce 
B. S. 1329 Kartigai... 4N 15 30 5D 14 Margasira... TN 25 5 56 2050 2249 5 226 20 19 2 
(N.) Vibhava Margali . 6D 15 29 6Ja 12 Pausha 1D 24 3747...05012 24 4738 25552 9 ‘a 
A.D.1917 ‘ai 7Ja 13 30 1F 11 Magha 3Ja 93 9 37...@17 25 26 4612 282359; 2 = 
f H. 1336 = Masi . 2F 12 30 8Mr 13 Phalguna... 4F 21 41297.. 4256 11199 3145549) 7 
Oct. 17 Panguni... 4 Mr 14 390 S5Ap 12 Chaiira 6 Mr 23°13 17 .. 741 310 2 344 27 39 ) 
/ K. Y¥. 5018 Chittirai.. 6 Ap13 31 1My 13 Vaisakha .. 7 Ap 2145 7... 3245 5 836 84358) . 
| Sak. 1889 Vaikasi... 2My 14 31 4Je 13° Jyeshta 2 My 21 1657 20 5919 7 710 3815 48 - 
| Vik.1974 = Ani 5Je 14.32 14J]1 15 Ashada 3Je 19 4847@0 2835 9 543 674738| ‘Ss ? 
, (S.) Pingala Adi 2Jl 16 31 4Au 15 Syavana BJ1 19 2037... 147.11 417° 91998) G 2 
RK. 1092 (S.M.) Avani 5 Aui6 31 78S 15 Bhadrapada.f 6 Au 17 5298... 39926 13 251 12651 | “4 6 
C 18 16 2418... 2036 15 194 15623 81 
bs 1092 (N.M.) Purattasi... 18 16 31 30 16 Asvina 20 15 56 816 248 165958 1855458} = =: 
64.¢.,4p.  Aippasi... 40 17 30 5N 15 Kartika 4N 14 2758... 4334 185831 2152649) ™ 
B.S. 1323 Kartigai... 6N 16 29 6D 14 Margasira... 6D 14 0 0...021 2 2057 5 2445830| & = 
(N.) Sukla. Margali . TD 15 80 1Ja 13 Pausha 7 Ja 12.3138... 5420 22 55 39 274 30 29 - 
A.D.1918 Tai . 2Ja 14299 2F 11 Magha .. 2F 11 328... 93 7 945412 304 219 a 
f H.1337. Masi... 3F 12 39 4Mr 13 Phalguna ... 38Mr 12 3518... 48 1 2659 45 333 34 4 ie. 
Oct. 7. Panguni... 5 Mr 14 30 6 Ap 12 Chaitra BAp ll 7 8... 1056 118 3 363 559) ~ 
( K. ¥. 5019 Ohittirai... 7 Ap 13 31 2 My 13 Vaisakha ... 6 My 10 3859... 31 4 31636 272218) |; 
| Sak. 1840 Vaikasi ... 3 My14 31 5Je 13 Jyeshta 1Je 9 1049 80905236 51510 5654 8 8 2 
| Vik. 1975 = Ani 6Je 14 32 2J1 15 Ashada 2Jl1 8 4239... 1644 71344 8625 58 | S 
{ (S.) Kwiayukta. Adi 3Jl 16 32 6Au 16 Sravana ... 4Au 71429 6 4539 91217 115 57 48} = 
| K,1093(S.M.) Avani... 7Au 17 31 28 16 Bhadrapada. 58 5 4619... 2056 111051 1452938! * *™ 
| K. 1093 (N.M) Purattasi... 38 17 30 40 16 Asvina 70 +> 6:26 $5... [3 2033. 8 a 128| 
\ 10¢g.,12p. Aippasi... 50 .17 30 6N 15 Kartika 1N 38 4959... 4818 15 758 2043318° & : 
| B. 8.1324. Kartigai... 7N 16 80 7D 14 Margasira... 3D 3 2149...e3431 17 632 9334 5 83! ™ “a 
(N.) Pramoda Margali... 1D 15 30 2Ja 13 Pausha 4Ja 15339 2 1738 19 5 5 2633658, “ & 
A.D.1919 ‘ai 3Ja 1429 3F 11 Magha 6Ja 31 2530... 5511 21 339 293 849] & 
H.1338 Masi... 4F 12 30 5 Mr 13 Phalguna 7Mr 1 5720 2 2622 23 212 322 40 “4 Ss °* 
Sep. 26.  Panguni... 6 Mr 14 30 7Ap 12 Chaitra 2 Mr 31 2910... 5144 25 046 3521229) a © 
( K.Y¥.5020 Chittirai... 1 Ap 13 31 3 My 13 Vaisakha ... 4 Ap 30 1 0... 1243 265920 162847) 4g 
| Sak. 1841 Vaikasi ... 4 My 14 32 TJe 14 Jyeshta 5 My 29 32 50 ...031 6 192487 46 037} S q 
| Vik.1976. Ani 1Je 15 31 3J1 15 Ashada 7Je 28 44027 4914 32310 75 32 28 | BS 
(S.) Siddharthi Adi 4 Jl 0216 782. “sTfAu 16> “Bpavana 2... 13197 36:30°.;. 944 “§9Pes "ios “418 ee ee 
K. 1094 (8.M.) Avani 1Au 17 31 368 16 Bhadrapada. 3 Au 26 8202 3455 72018 183436 8; “ 
K. 1094 (N.M.) Purattasi.. 48 17 30 50 16 Asvina 1. 48 24 4010... 7 1 91851 164 758! 3 . 
| 2 ¢g.,44p. Aippasi... 60 17 30 TN 15 Kartika 60 24 12 12304648 111725 193 3948? re 
B.S. 1324. Kartigai... 1N 16 30 2D 15 Margasira... 7N 922 4351 ...033 6 131558 22311 38 | «CU 
(N.) Prajapati Margali... 3D 16 29 3Ja 13 Pausha 2D 22 1541... 2230 151432 259-4328) — ™ 
A.D.1920 ‘ai 4Ja 14 30 5 F 12 Magha » 8Ja 20 47812) 957 1718 6 2821518! m& | 
H. ‘1339 Masi 6F 13 29 6 Mr 12 Phalguna... &F 19 1921... 5135 191139 31147 9| = ° 
Sep.15.  Panguni.., 7 Mr 13 31 2 Ap 12 Chaitra G6 Mr 19 5111 20 2644 211013 3411859) =~. & 


solar year. 


ODAIAHO AWN 


10 


Lat, 8° +300" 


Eqn. of time 
In seconds. 


—447 
445 
443 
440 
438 
436 
434 
433 
429 
428 


425 
421 
418 
415 
413 
409 
405 
402 
398 
394 


390 
387 
384 
381 
378 
375 
372 
369 
366 
363 


360 
357 
354 
351 
348 
346 
340 
334 
328 
321 


315 
308 
301 
295 
288 
28) 
274 
267 
260 
252 


245 
238 
230 
223 
215 
208 
199 
194 
189 
184 
179 
174 


©’s Trop. Long. 
ib seconds. 


Long. 

s o 
Ba 5 Ea 
bes 
Ooov wy 
~~ & & 3-9 
e?s S| 
Sat oe 

load ic} 

A.D. 

1840— 

1920 
+497 —443 

530 441 

562 439 

596 436 

629 434 

661 432 

694 430 

726 429 

760 425 

792 424 

806 42) 

820 417 

834 414 

348 411 

860 409 

875 405 

890 401 

904 398 

918 394 

933 390 

948 386 

961 382 

975 379 

989 377 

1005 374 

1616 372 

1630 369 

1044 367 

1057 364 

1071 362 

1090 360 

1099 357 

1112 355 

1126 353 

1140 350 

1152 344 

1169 338 

1186 332 

1203 326 

1220 319 

1237 313 

1247 306 

1225 299 

1219 293 

1213 286 

1207 279 

1202 272 

1196 265 

1190 258 

1185 250 

1180 243 

1174 236 

1169 228 

1163 221 

1159 213 

1153 206 

1149 197 

1141 192 

1134 187 

1126 182 
1118 178 
1111 174 


Long. 
mf : 
og fat 
as 6es 

ro) oO 
H2 328 
ma SAE 
© x 

A.D. 

1840— 

1920 

+32 +1089 
65 1124 
57. ...1168-.. 
130 1194 8 
162 i228 7 
194 1262 » 
227 1297 © 
259 1333 7. 
yo2-- 13967 7s 
324. 1400 = 
356 1415 ee 
389 1431 ga 
421 1447 & 
454 1462 & 
486 1476 ™ 
£18 1492 & 
551 1509 3 
Ct pede ts? ee 
616 1540 J 
648 1557 
680 1573 -g 
713 1589 
745 1604 = 
778 1619 & 
810 1634 _.. 
842 1648 ‘Ss 
875 1653 8 
SOT «.1678¢ °° 
940 1692 
972 1707 
984 1729 
996 1737 
1009 1751 
1021 1765 
1033. 1780 
1045 1799 & 
1058 1817 3 
1070 1835 5 
1082 1853 
1095 1873 & 
S 
1107. 1891 
1119 1885 <> 
1131 1880 & 
1144 1873 & 
1156 1864 < 
1168 1862 * 
1180 1857 #2 
1193 181 8 
1205 1846 & 
1217 1844+ > 
~— 
— 
1229 1836 .. 
1242 1830 -z 
1254 1826 § 
1266 1820 ‘4 
1278 1815 > 
1291 1810 + 
1303 1806 8&8 
1315 1799 & 
1327 1791 
1340 1784 
1352 1775 
1339 1767 


Lat. 9° +852" 


Days of Solar 


TABLE XIII. 
Sunrise from 8° to 12° N. Latitude. 


months. 


Lat. 10° 
on a 
ca $4 
nan] a = 
S38 86 
3 4 a & 
SA ae 

© 

—A439 +34 
437 68 
435 102 
433 136 
431 170 
429 205 
427 239 
425 273 
422 307 
420 341 
417 375 
414 409 
411 443 
408 477 
405 511 
402 546 
398 580 
395 614 
391 648 
387 682 
383 716 
379 750 
375 784 
373 818 
370 852 
368 887 
365 921 
363 955 
360 989 
358 1024 
356 1038 
354 1052 
352 1065 
350 1079 
348 1093 
342 1107 
336 0 =6.1121 
330 8 1134 
324 1148 
S17 ~~ Tie? 
3ll 1176 
304 = 1190 
297 1203 
291 1217 
284 1231 
277 =1245 
270 1259 
263 1272 
256 1286 
248 1300 
241 1314 
234 1328 
226 1341 
219 1355 
211 1369 
204 1383 
195 1397 
190 = 1410 
196 =1424 
182 1438 
178 1452 
174 1440 


+564" 
Long. 


Total Corrn. 
in seconds. 


~) Madura. 


A. 


1840— 


1920 


+841 
877 
913 
949 
985 
1022 
1058 
1094 
1131 
1168 


1185 
1202 
1218 
1235 
1252 
1269 
1287 
1393 
1321 
1339 


1357 
1375 
1392 
1408 
1425 
1441 
1458 
1475 
1492 
1506 


1522 
1537 
1552 
1568 
1584 
1604 
1624 
1643 
1663 
1684 


1704 
1700 
1694 
1688 
1682 
1677 
1672 
1666 
1661 
1656 


1651 
1646 
1641 
1636 
1631 
1626 
1623 
1615 
1607 
1598 
1590 
1582 


Lat, 11° 
tot 8) 
oe oF 
ae! OS 
38 4 
,% #&& 
os aa 
i 
—435 +36 
433 72 
431 168 
430 144 
428 79 
426 215 
421 251 
421 287 
419 323 
416 359 
413 395 
411 431 
408 467 
405 503 
401 538 
398 574 
395 610 
391 = 646 
388 682 
384 718 
380 75+ 
376 790 
372 = 826 
370 862 
368 $97 
366 =: 933 
364 969 
362 1005 
359 1041 
357 10756 
354 1091 
352 1107 
350 1122 
348 1138 
346 «1153 
340 1168 
334 1184 
328 1199 
322 1215 
315 1230 
309 1245 
302 1261 
295 1276 
289 1282 
282 1307 
275 1322 
268 1338 
261 1353 
254 1369 
247 1384 
240 1399 
232 1415 
225 1430 
217 «1446 
210 1461 
202 1476 
194 1492 
190 1507 
186 §=1523 
182 1528 
178 1552 
174 1540 


+816!’ 
Long. 


in seconds. 


Total Corrn. 
Tanjore. 


April 


June 


Eng. date. 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Lat. 12° 
Y - 
fo A on 
S63 HY 
“4 O 4,9 
os #8 
a © 

—431 +38 

439 75 
428 113 
426 150 
424 188 
422 226 
420 263 
418 301 
415 338 
413 376 
410 414 
407 451 
404 489 
401 526 
398 564 
395 602 
391 639 
388 678 
384 715 
381 753 
377 791 
373 828 
371 867 
369 903 
367 941 
365 979 
363 =61016 
360 1053 
358 1091 
356 1128 
353 =1144 
351 1161 
348 1177 
346 1194 
344 1210 
338 1227 
332 1243 
326 =61260 
320 §=61276 
313 1293 
307 1309 
300 =1326 
294 1342 
287 1359 
280 1375 
274 1392 
267 1408 
260 1425 
253 = «1441 
245 1458 
238 4474 
231 1491 
223 1507 
216 1524 
208 1540 
201 1557 
193 1573 
189 1590 
185 1606 
181 1623 
Li? 1640 
174 1629 


in seconds. 
Maisur. 


Total Corrn. 


154 


Day of 
Solar year. 


Lat. 8° 

@ Le! 9) 
Ee a 
~~ = mS 
SS s 
, 2 oO ® 
i i 
ga Ses 

© 
—163 +1226 
166 1214 
147 1201 
188 1188 
1299 1176 
120 =: 11638 
110 1150 
101 1137 
91 1125 
g2 «1112 
72 1099 
68 1086 
54 1074 
48 1061 
34 1048 
95 1035 
15 1023 
5 1010 
+ 4 997 
14 985 
93 972 
33 959 
43 946 
59 934 
61 921 
71 908 
8] 895 
90 883 
104 870 
114 847 
124 825 
133 802 
148 780 
153 757 
162 735 
172 712 
182 690 
191 667 
200 645 
209 622 
218 600 
228 577 
237 555 
246 532 
253 510 
261 487 
271 465 
280 442 
288 420 
297 397 
306 375 
315 352 
828 330 
331 307 
338 285 
347 262 
353 239 
356, 217 
359 194 
362 172 
365 162 
372 152 
379 143 


4-800" 
Long. 


Total Corrn. 
in seconds. 


Trivandram. 


+1107 
1103 
1099 
1096 
1092 
1088 
1085 
1082 
1079 
1065 


1053 
1039 
1026 
1014 
1001 
987 
975 
962 
949 
936 


923 
910 
898 
884 
871 
858 
846 
832 
824 
811 
799 
785 


773 
760 
747 
734 
721 
708 
694 
681 
680 
680 


680 
679 
676 
675 
675 
674 
672 
672 
671 
670 


668 
667 
664 
663 
6£9 
656 
659 
662 
665 
672 
679 


Eqn. of time 
in seconds. 


Sunrise from 8° to 12° N. Latitude. 
Lat. 9° +852” 


in seconds. 
Total Corrn. 
in seconds. 


© ’s Trop. Long. 
Rameswaram 


Long. 


Sipe 
SSO 


—165 +1327 +1768 


156 
147 
138 
129 
120 
110 
101 

91 

82 


72 
63 
54 
43 
34 
25 
15 

5 

+ 4 
14 


23 
33 
43 
52 
61 
71 
81 
90 
104 
114 
124 
133 


143 
153 
162 
172 
182 
191 
200 
209 
218 
228 


237 
246 
253 
262 
272 
280 
289 
297 
306 
315 


323 
331 
339 
347 
354 
357 
360 
368 
367 
374 
38] 


1314 
1302 
1289 
1277 
1264 
1252 
1239 
1227 
1214 


1202 
1189 
1176 
1164 
L151 
1139 
1126 
1114 
1101 
1089 


1076 
1064 
1051 
1039 
1026 
1014 
1001 
988 
976 
953 
931 
908 


885 
862 
840 
817 
794 
772 
749 
726 
703 
681 


658 
635 
613 
590 
567 
544 
522 
499 
476 
454 


431 
408 
385 
363 
340 
317 
295 
272 
26) 

249 
238 


Tamil, Ani; Malayalam, Mithunam ; Bengal, Ashada. 


Tamil, Adi; Malayalam, Karkatagam ; Bengal, Sravana. 


Days of Solar 
months. 


Lat. 11° +416” 


TABLE XITI. 

Lat. 10° +564” 

Long. 
@; ae - . oF 
G4 64 Etg FA 
ti © oF od i) oy bast 
sf ease as 
es 3 aod qd 
SA an - ig 

A.D. 

1440— 

1920 
—165 +1427 41578 —165 
156 1415 1575 156 
147 1402 157! 147 
138 1390 1568 138 
129 1378 1565 129 
120 1365 = 81561 119 
110 1353 1559 110 
101 1340 1555 101 
91 1328 1553 91 
82 1316: 1539 82 
72 1803 1526 72 
68 1291 — 1513 63 
54 1278 1499 54 
43 1266 1487 43 
34. 1254 = 1473 34 
25 1241 #1459 25 
15 1229 1447 15 
5 1216 §=1434 5 
+ 4 1204 1420 + .4 
14 1192 1407 14 
93 1179 —1393 23 
33. 1167 1381 33 
43 ~1154 1368 43 
52 1142 1354 52 
61 1130 1340 61 
Ti. WAST? elise 71 
81 1105 =: 1315 81 
90 1092 1301 90 
104 1080 1292 104 
114 1057 1279 114 
124 1034 1266 124 
133 1012 1253 134 
143 989 1240 143 
153 966 1227 153 
162 943 1213 163 
172 920 1200 172 
182 898 1188 182 
191 876: . 1174 191 
200 852 1160 200 
209 829 1145 210 
218 806 1141 219 
228 784 «1188 228 
237 761 1134 237 
246 738 1130 246 
254 715 = 1125 255 
263 692 1122 264 
272 670 =1118 273 
281 647 1114 281 
289 624 1109 290 
298 601 1105 298 
306 578 1100 307 
315 556 1096 316 
323 533-1091 324 
331 510 =1086 332 
339 487 | 1081 339 
347 464 1077 348 
354 442 1071 355 
358 419 1062 359 
362 396 1053 363 
366 372 1044 367 
369 359 1034 371 
376 346 1028 379 
383 333 =1022 385 


@©’s Trop. Long. 
in seconds. 


Total Corrn. 


in seconds. 


Long. 


Tanjore. 
Eng. date. 


A.D. 
1840— 
1920 


4152841941 


1516 
1504 
1492 
1441 
1469 
1459 
1445 
1433 
1421 


1409 
1397 
1385 
1373 
1362 
1350 
1332 
1326 
1314 
1302 


1290 
1278 
1266 
1254 
1243 
1231. 
1219 
1207 
1196 
1173 
1149 
1126 


1103 
1079 
1056 
1033 
1010 
986 
963 
940 
916 
893 


870 
846 
823 
800 
777 
753 
730 
707 
683 
669 


637 
613 
590 
567 
544 
520 
497 
472 
457 
443 
428 


1938 
1935 
1932 
1930 
1928 
}925 
1922 
1921 
1907 


1893 
1879 
1865 
1852 
1838 
1824 
1811 
1797 
1783 
1770 


1755 
1742 
1729 
1714 
1700 
1687 
1674 
1659 
1650 
1637 
1623 
1610 


1596 
1582 
1569 
1555 
1542 
1527 
1513 
1498 
1492 
1487 


1481 
1476 
1470 
1465 
1459 
1453 
1447 
1441 
1435 
1430 


1423 
1417 
1409 
1404 
1396 
1386 
1375 
1365 
1354 
1348 
1339 


August 


- 


O'VONDR OONOO BWR 


Lat. 12° + 
I 
e) Oh ‘ 
Ba 848 
— g m— 8 
Sg Bg aa 
a n & D : ] 
Za poy 5.8 
© 
A. 
| 
19 
—165 +1617 +1 
156 1606 
147 1595 
138 1583 
128 1572 
119 .1A61 
110 =1550 
100 +1538 
91 1527 
81 1516 
72 = =1504 : 
62 1493 : 
54 1482 : 
43 1470 134 
34 1459 13; 
24 1448 13: 
15 1437 131 
5 1425 12 
+4 1414 12 
14 1403 124 
23 1391 122 
33 1380 12: 
43 1369 = 123 
52 1357 12 
61 1346 1l¢ 
it 440. Sn 
81 1324 ll 
90 1313 Be 
104 1300 1Lé 
114 1276 12: 
124 1252 11) 
134 1228 108 
144. +1204 10§ 
153 1180 _~—s-10€ 
163. 1157 ~=103 
173» =6.1133 104 
182 1109 102 
191 108 10) 
201- 1061 99 
210 1037 98 
219 1013 97 
229 989 97 
238 965 9¢ 
247 941 95 
256 918 94 
265 894 94 
373 87 93 
282 826 92 
290 822 92 
299 798 91 
307 774 90 
316 750 90 
324 726 89 
332 702 &8 
340 679 87 
348 655 86 
356 631 S6 
360 607 84 
p64 583 83 
369 560 82 
374 544 $1 
380 529 80 
387 513 79 


solar year. 


Tamil, Avani ; Malayalam, Chingam ; Bengal, Bhadrapada. 


Tamil, Purattasi; Malayalam, Kanni; Bengal, Asvina. 


Lat. 8° +300" Lat. 9° +852" 
Long Long. 

ie 7. Var 

ee mo . Gs Ee a =a * 

oS D 8 w 2 fa & 

fe 3% sss Sz AEEES 
S38 gS lose SS £2088 
g 2 Rages rE fe ges 
Qe an 4 B.S Qe ae S & E 
© a © se 
A.D. A.D. 

1840— 1840— 

1920 1920 

4385 +4133 4685 +4387 4227 +1239 
390 123 690 393 215 1245 
396 114 696 399 204 1251 
405 104 705 407 193 1259 
409 94 709 412 181 1264 
415 84 715 418 170 + 1270 
421 75 721 424 159 1276 
427 65 727 430, 147 1282 
434 55 734 437 136 §=6.1289 
438 45 738 441 126 1293 
444 36 744 447 113 1299 
449 26 749 452 102 1304 
454 16 754 457 91 1309 
461 6 761 464 79 «1316 
464 0 764 467 68 1319 
469 0 769 472 57 1324 
474 0 74 477 45 1329 
478 0 778 481 34 1333 
483 0 783 486 23 1338 
484 0 784 487 11 1339 
486 0 786 488 0 1340 
487 0 787 490 0 1342 
489 0 789 491 0 1343 
490 0 790 492 0 13844 
491 0 791 494 0 13846 
492 0 792 495 0 13847 
494 0 794 496 0 1348 
495 0 795 497 0 1349 
496 0 796 498 0 13850 
498 0 798 499 0 1351 
500 0 800 500 0 1352 
501 0 801 501 0 1353 
502 0 802 508 0 1355 
503 0 803 505 0 1357 
504 0 804 507 0 1359 
505 0 805 509 0 1361 
506 0 806 510 0 1862 
505 0 808 512 0 1364 
509 0 809 513 0 1365 
510 Q 810 514 0 1366 
511 0 8ll 515 0 1367 
512 0 812 515 0 1367 
513 0 813 516 0 1368 
513 0 813 516 0 1368 
513 0 813 516 0 1368 
514 0 814 517 QO 1369 
515 0 815 518 0 1370 
B15 0 815 518 0 1370 
514 0 814 617 0 1369 
513 0 813 516 0 1368 
512 0 812 516 0 1368 
61] ( 811 515 0 1367 
510 Q 810 6514 0 1366 
509 0 809 513 0 1365 
508 0 808 512 QO 13864 
507 0 807 511 0 1363 
506 0 806 510 0 13862 
5O 0 805 509 0 1361 
504 0 804 508 0 1360 
503 0 803 506 QO 1358 
501 0 801 504 QO 1856 


Days of Solar 


TABLE XIII. 


Sunrise from 8° to 12° N. Latitude. 
Lat. 11° +786” 


months. 


- 
= OC ONDOrP COD = 


DH HHH ee Ep 
SOO OAD WD 


bo bo dO bo 
H CO bo Fe 


25 


SCOMOAReRWNHH 


= 


Re 
OS bo 


NH eRe eee 
ow oan Oo -S 


bo bo 
SS 


Co bo do bo to ww DS 
oe OA Oe 


Lat. 10° 
ap 
ee 
wa es, 
“#5 aos 
® Oo ® 
S n ~ 2 
oq Haq 
[o> adel a _ 
© 
+389 +320 
326 307 
402 295 
409 282 
415 269 
421 256 
427 243 
433 230 
439 217 
444 204 
450 191 
455 178 
460 166 
466 153 
470 140 
475 127 
480 114 
484 101 
489 88 
490 75 
49] 62 
493 49 
494 37 
495 24 
496 ll 
498 0 
499 0 
500 0 
501 1) 
502 0 
503 0 
504 0 
506 0 
508 0 
510 0 
512 0 
513 0 
514 0 
516 0 
517 0 
517 : 
519 0 
519 0 
520 0 
520 0 
521 0 
521 0 
521 0 
520 0 
520 0 
520 0 
519 0 
518 0 
517 0 
516 0 
514 0 
513 0 
512 0 
Bll 0 
509 0 
507 0 


4-564" 
Long. 


in seconds. 


Total Corrn. 
Madura. 


+ 1015 
1009 
1003 

997 
990 
985 
991 
997 
1003 
1008 


1014 
1019 
1024 
1030 
1034 
1039 
1044 
1048 
1053 
1054 


1055 
1057 
1058 
1059 
1060 
1062 
1063 
1064 
1065 
1066 
1067 


1068 
1070 
1072 
1074 
1076 
1077 
1078 
1080 
1081 
1081 


1083 
1083 
1084 
1084 
1085 
1085 
1085 
1084 
1084 
1084 


1083 
1082 
1081 
1080 
1078 
1077 
1076 
1075 
1073 
1071 


Eqn. of Time 
In seconds. 


©’s Trop. Long. 
In seconds, 


+414 
399 
385 
370 
356 
341 
327 
312 
298 
283 


269 
254 
240 
225 
211 
196 
182 
167 
153 
138 


124 
109 


32 


29 


24 
23 
22 


19 


Long. 
lg r+] 
Eso © 
$25 48 
S28 ty 
Ba of 
A.D. 
1840— 
1920 
+1332 16 
1324 17 
1316 18 
1307 19 
1300 20 
1291 21 
1282 » 22 
1287 Eo 23 
1291 5 24 
1295 * 25 
1300 26 
1304 27 
1308 28 
1312 29 
1315 30 
1319 31 
1323 1 
1326 2 
1328 3 
1328 4 
1329 5 
1329 6 
1329 7 
1329 8 
1329 9 
1329 10 
1329 11 
1329 42 
1329 43 
1328 14 
1329 15 
1330 3 16 
1331 2 17 
1332 3 18 
1332 & 19 
1332 2 20 
1333 21 
1334 22 
1335 23 
1335 24 
1333 25 
1333 26 
1333 27 
1333. 28 
1332 29 
1330 30 
1330 1 
1328 2 
1327 3 
1326 4 
1323 5 
13393 | 6 
1320 5 7 
1318 $ 8 
13168 9 
1312 10 
1310 > | 
1307 12 
1305 13 
1302 14 
1298 §615 


Lat. 12° 
o ap 
Ba §4 
Ag wHs¢ 
S38 Ss 
ro n ey Nn 
gs" afl 

© 
4394 +4497 

401 48] 
407 466 
413 450) 
420 434 
426 419 
432 403 
438 387 
444 372 
449 356 
455 340 
460 324 
465 309 
471 293 
475 277 
480 262 
485 246 
490 230 
494 215 
497 199 
500 183 
502 167 
504 152 
506 136 
507 120 
598 105 
509 88 
510 85 
511 §2 
512 80 
513 a 
514 74 
515 71 
516 68 
518 66 
SES 63 
520 60 
522 57 
524 54 
525 52 
525 49 
526 46 
527 43 
527 40 
528 38 
528 35 
528 32 
528 29 
528 26 
527 24 
527 21 
526 18 
525 15 
525 12 
524 10 
522 7 
521 t 
519 0 
£18 =~ 3 
516 6 
514 9 


155 


ln seconds. 


Total Corrn., 
Maisur. 


oe 
SSB 


156 


Day of 
Solar year. 


187 
188 
189 
190 
191 
192 
193 
194 
195 
196 


197 
198 
199 
200 
201 
202 
203 
204 
205 
206 


207 
208 
209 
210 
211 
212 
213 
214 
2.5 
216 


217 
218 
219 
220 
221 
222 
223 
224 
22€ 
226 


227 
228 
229 
230 
231 
232 
233 
234 
235 
236 


237 
238 
239 
240 
241 
242 
243 
244 
245 
246 


Lat. 8° +300" 
Long. 
bh : 
ae es 2 Ee 
= Ad Eas 
oS -8 2 awyg 
63 S8°86 
7M Ho ™ZOS8 
iS - ° ae 
co {A le I won Ba u 
® ol 
A.D. 
1840— 
1920 
+499 +40 4799 
497 0 797 
494 0) 794 
491 0 791 
488 0 788 
485 0 785 
482 0 782 
479 0 779 
476 0 776 
473 0 773 
469 0 769 
465 0 765 
462 0 762 
458 0 758 
454 0 754 
450 0 750 
445 ) 745 
440 0) 740 
436 0 736 
431 0 725 
427 0 71) 
422 0 696 
417 ) 681 
413 0 668 
411 ) 656 
409 0 644 
407 0 632 
405 0 621 
403 0 609 
397 0 593 
391 0 577 
385 0 562 
378 Q 545 
372 ) 529 
365 0 513 
358 0 496 
351 0 479 
344 0 450 
337 0 420 
B00 — § 391 
322 16 360 
315 26 330 
307 36 300 
299 45 269 
291 55 239 
283 65 208 
275 (6 178 
266 84 146 
258 94 116 
250 104 85 
242 114 55 
233 123 23 
224 133 — 8 
216 143 39 
207 152 70 
199 162 103 
198 172 122 
190 194 155 
180 217 187 
170 239 220 


Eqn. of time 
in seconds. 


Sunrise from 8° to 12° N. Latitude. 
Lat. 9° +852" 


©@’s Trop. Long. 
in seconds. 


+0 


SeoOCOSoO COCO COC OCCSCCS 


> > CoOoOoc Oo Soo Ss oS S 


TABLE XIII. 
Lat. 10° +564” Lat. 11° 
Long. Long. 
by oh P bh 
da & | Ba Subd. Sa Ba 
cb & R4 sy wy Ecos &s 0 
ro) a ~ a ~8 2s 38 qd 
Oss "Ss #S 262909°3B wf 29 
3228 va Fs So 409 °S O86 
6g A | d # “nn Saw $2 FD 
cae aa gq “geet Sa “S 
ra re oe ra 35 A oe er 2) - Jf rt 
~ © ©) 
A.D. A.D. 
1840— 1840— 
1920 1920 
+1354 L +4505 +0 +1069 +4508 -—5 
1352 2 603 0 1067 #506 6 
1349 3 500 0 1064 503 7 
1346 = 4 497 0 1061 500 s 
1343 “4 56 494 0 1058 497 10 
1340 & 6 491 0 1055 494 11 
1387 4 47 488 0 1052 491 12 
1404- 7*~*6 485 0 1049 488 13 
1331 8S 9 482 0 1086 485 14 
1328 = 10 479 0 1020 482 16 
1324 bs 11 475 0 1003 £478 17 
1320 g 12 471 O° 987. “97% 18 
1317 = 48 468 Q.*° 971. °) 1 19 
1302 & 14 464 0 954 467 20 
19ag. “S45 460 0 937 463 22 
1271 & 16 456 O-. — 980"! “ee 23 
1955. 3° 17 451 0 902 ° 454 24 
1238 = 18 446 0 884 449 25 
1298 8 19 # 442 0 867 445 26 
1207 S 20 437 0 889 446° 28 
1191 “% 21 433 09 832 436 29 
1176. & 22 428 0 8.42331 30 
1159 = 23 423 0 797 = 4.25 31 
1143 ' 24 419 0 780 420 32 
1130 72 265 417 0 765 = 4418 34 
Wit. = 26 415 0 750 «416 35 
T1083. S427 © 413 0 735 414 36 
1090 28s 411 0. 786 yea 50 
1077 29. - 409 S240 705 410 65 
1059 30 403 23 686 406 79 
1042 1 397 36 667 400 94 
1025 Y 391 48 649 394 ° 108 
1006 s 38 384 61 629 387 123 
a9 4 VESTS 74 610 381 137 
ip. 2225S O77 87 590 374 © 152 
69. H=* 6 ~ 366. 5>)00.." 572 SEF © 166 
934 a 7 357 113 549 360 =-181 
Bod. Ses B.S. - 380 126 519 353 195 
Cy] ee hight 343 139 489 346 210 
845 s 10.- 326: \)-1as.*~ 466. 7 ogo. > at 
Bl4 *s<-21 © “398 “i468 2:9 70esi 6 939 
785 5 12+ 83) Cliazy. o9e9 Sages 4 S58 
754. 34°18 * 313 190 368 316 268 
723 & 14 305 203 «337 = 308-——s: 282 
692 2 15 297 216 307 300 297 
G62. 1G * 289, 2329 «2 Sie eos Bul 
oR Thi. eds. |) SS ee 8 336 
599 & 18 272° 255 213 275 340 
S60 U9. 264 (4 BES CF ee = AeeT © Bak 
538 &} 20 26 281 152-259 ~~ 369 
8 
507 21 9 948 “Liged 6. 181 FnmB1 \ B84 
475. :7*22 239 306 89 242 398 
444 SB 23 23 319 7. 932) 273 
A413. 24 5 -298 40 7889 26 225 . 427 
381. “2186 - SIS Ss Se OR Ste = 449 
350 4 26 204 B58 37 207 456 
B25 wp 27 199 372 65 199 472 
293 8 28 190. 3895 97 190 495 
260 @ (29. 180 » £8. 180° -e eee oe 
228 30 170 = 440 162 170-542 


Tanjore. 


December 


Eng. date. 


E 


Eyn, of time 
in seconds. 


- 12° 


©’s Trop. Long. 
in seconds. 
Total Corrn. 
in seconds, 


5s 
m®m aS 


-— 


TABLE XIIl. 
Sunrise from 8° to 12° N Latitude. 


Lat. 8° +300" Lat. 9° +852” Lat. 10° +564” Lat. 11° +816” Lat. 12° +212" 
Long. Long. Long. Long. Long. 

° oe : ) oy di j 

| & 2, me a ee Es me ® 7 ae ; ‘ ; > a 
fo ofa Safae Bs fase 2, B4 S4¢ae S84 Ee das @ $84 Fa dey 
Meee Be Oee Ge aeeee [2 28 g8S6s £8. 22888 § 38 [esas 
P 5, S 8 5 4.98 BS eo ee ce <2 so te ¢Ee seCee © Ss ac ose 
— S Sa fa> a2 fa SaaS as a2 Ha sas == Han eee ‘on a2 = are o 
B sa asist Sf paese sg Ss 2ass= Ba os sae & Se fe 5 a* 

© = © la (a =) Oo eieee ao 

A.D. A.D. A.D. A.D A.D. 
1840— 1840— 1840-- 1840— 1340— 
1920 1920 1920 1920 1920 
+160 —262 —252 +160 —363 +195 1 +160 —463 —195 +160 —565 —55. 15 +160 —656 —762 
150 285 285 150 385 162 oad 150 486 228 150 588 88 16 150 679 795 
ae fool @i;. G40 6S 30° 8 - 40. GOR Ere -/140 612. 287° "12 140 703 829 
130 330 350 130 = 8 481 97 5 4 130 632 294 130 ©635 155 48 130 727 =~ 863 
120 352 362 120 454 64 5 5 120 554 326 120 658 188 19 120. 751 9897 
110 3875 415 110 476 SL. ako SE- Gry. ‘spo, “310. 689 (222° «20 Lid .-<9%-. ~98 
0 3070 CAT 211009 1 eT «6©§100 «= G00, 9200: e705. = 255 100 799 965 
90 420 4380 90. 522 34 8 8 90 623 426 90 728 290 3 29 90 823 998 
80 442 503 80 544 56 © 9 80 646 448 80 752 312°3 23 80 847 1019 
70 465 525 70 = 567 79 & 10 70 846668) 471 70 775 334 9 24 7. StL. 11 
on YQ s % 
60 487 548 60 590 102 #4 11 60 691 493 60 798 356 7 25 60 895 1062 
50 510 571 50 613 124 a 12 50 714 516 50 821 378 26 50 918 1083 
40 532 594 40 635 147 § 18 40 737 538 40 845 399 27 40 942 1104 
30 «6-555 «OG 16 20 «658 «869169 F 14 30 760 560 30 868 421 28 30 966 = 1126 
20 577 639 20 681 192 = 15 20 782 6583 20 891 443 29 20 990 1147 
10 600 662 10 703 214 8 16 10 805 605 10 915 465 30 10 1014 2168 
0 622 6% 0. 6 2 -Sa7 0 828 628 0 938 487 $84 0 103% 1190 
Sig @665- 307 =40-. 49 37 Se. 510. 81 Gig 10 “961 =608 1 -10 1062 1210 
20 667 730 20 772 280 $ 19 20 874 ~=—«6 76 20 98 529 2 20 1086. 1230 
29 690 752 2 ° 7. 64.30 2 28 896 ~— 6 93 28 1008 6551 3 28 1110 1252 
38 712 773 37 «817s 324. 21 37 919° 714 37 1031 572 4 ay. \ia4 — 13m 
48 735 796 47 840 346 & 22 47 8942 737 47 1054 594 5 47 1157 1293 
59 86757 = 820 57 868620 369 SS 23 57 965759 57 1078 615 6 57 1181 13814 
68 780 842 66 88 390 _. 24 66 988 780 66 1101 636 ic 66 1205 1335 
78 802 64 77 908 414 ‘S$ 25 77 1010 = S04 77 «(1124 ~=—-«659 8 77 1229 1357 
88 825s 887 87 «931 437 S26 87 1033 826 87 1148 681 9 87 1253 1378 


98 847 910 97 953 459 27 97 1056 849 97 1171 703 10 97 1277 1400 
104 870 929 104 976 479 28 104 1080 868 104 1196 ob ~ See & | 104 1300 1418 
lll 8838 948 jill 988 498 29 111 1092 887 111 1208 741 12 lit Ait es 


13 118 1323 1456 
14 125 1334 1473 


i 118 1105 907 118 1220 760 > 

2 125 1117 926 125 1232 778 3 

3 138 #41130 937 42182 ° 1246 798 3 15 132 1345 1491 
4 140 1142 966 139 1255 816,53 16 139 1856 1509 
5 147 1154 985 146 §=1267 835 47 146 1868 1528 
: 154. 1167 1006 154 391279 85 18 153 1379 1546 
8 

9 
10 


181 156 959 1070 155 1064 617 <, 

82 164 972 1090 162 1076 6387 3& 162 1179 1025 161 1291 874 19 i6O 1390 1564 
83 171 985 1110 170 1089 #8657 = 169 1192 1045 168 1303 898 20 167 1402 1583 
184 179 g97 1131 177 1101 677 = 176 1204 1064 175 «1315 911 24 174 1413 1602 
185 1386 1010 1127 184 1114 672 > 183 1216 1057 182 §=1829 903 22 181 142 1592 
186 194 1023 1125 192 1196 667 .. ll 191 1229 1051 189 1339 894 283 188 1486 1583 
187 201 1035 1121 199 1139 662 ¢ 12 198 1241 1045 196 1351 &86 24 195 1447 1573 
88 20 1048 1118 206 1151 657 §& 13 205 1254 41088 204 1363 878 25 202 1458 1564 
189 216 1061 1114 914 1164 668 § 14 212 1266 1031 911 1374 870 26 209 1469 1554 
190 224 1074 1112 oo) ii6 G47 © 16 990 1278 1025 218 1386 862 27 216 1481 1545 
191 931 1086 1108 228 1189 642 “16 9227 #1201 1018 225 1898 858 28 228 1492 1586 
192 239 1099 1105 9386 1202 638 § 17 234 1803 1012 232 1410 845 29 230 1503 1526 
193 246 1112 1102 943 1214 633 3 18 241 1316 1005 239 1422 8386 30 937 1515 1516 
194 954 1125 1099 250 1227 627 § 19 249 1328 999 246 1434 828 31 244 1526 1507 
195 261 1137 1095 258 1239 6238 8 20 256 1340 992 24 1446 #821 4 91 1637 1497 

= 

96 269 1150 1092 965 1252 618 :: 21 263 1863 985 261 1458 812 2 2958 1549 1488 
197 276 1163 1089 272 12964 613 § 22 270 1365 979 268 1470 804 3 265 1560 1478 
98 284 1176 1086 280 1277 608 —. 28 278 1378 973 275 1482 95 & @ 2738 1571 1470 
99 991 1188 1082 287 1289 603 ‘© 24 9285 1390 966 282 1493 787 8 5 Q81 1582 1461 
00 299 1201 1080 294 1802 598 8 25 292 1402 959 289 1505 T7995 6 288 1594 1462 
O1 306 1214 1076 302 1314 sot “ 26 299 1415 952 296 1517 7702 TFT 295 1605 1442 
02 814 1226 10%: 309 1827 588 27 306 1427 946 304 1529 763 8 303 1616 1434 
03 821 1239 1069 816 1339 583 28 314 1440 940 311 1541 754 9 810 1628 1424 
04 825 1252 1068 323 1352 678 29 321 1452 938 3818 1552 746 «#10 317 1640 1415 
05 828 1241 1055 826 13840 569 30 324 1438 999° 3821 1687 84 11 320 1623 1403 


158 


323 391 1048 766 389 1119 250 18 384 1190 571 381 1259 354 


324 395 1088 789 3893 1107 22} 
325 398 1027 711 396 1095 192 


19 387 1176 540 384 1244 321 
20 891 1162 510 388 1229 289 


21. 3894 1148 479 391 1213 256 


1 

2 

3 

326 402 1016 685 400 1082 164 a 
22 397 =:1135 448 394 1198 223 5 393 1260 85! 

6 

7 

8 

9 


327 405 1006 657 403 1070 134 
328 409 995 630 407 1058 106 
329 412 984 603 410 1045 16 
330 415 973 575 414 1083 48 8 25 407 1093 356 404 1152 125 
331 418 963 547 417 1021 #4198 26 411 1079 396 408 1136 94 
332 492 962 521 419 1009 +12 27 414 #1066 294 411 #41121 61 409 «408 1178 ~~ 68! 
was (9455. «94104493422 «219960 41 i Sk OSiC SCC 
334 499 931 465 425 984 $71 29 421 10388 #92933 4418 10900 +4 19 «414 #1145) 61 


23 401 1121 418 398 1182 191 
24 404 1107 287 401 1167 158 


TABLE XIII. 
Sunrise from 8° to 12° N. Latitude. 
Lat. 8° 4300” Lat. 9° +852’ Lat. 10° +564” Lat. 11° +816” Lat. 12° +2 
Long. Long. Long. Long. Lo 
op . " bo P E hes » bp P bb bb 
i ©, ag. .£ ©, a. dw 8 ; = a eo, er the : 2. :.9 
wi G¢ Sa fds #2 S638 3, 2 Sdbee $2 Seeds 2 22 Secs 
mr se Each ta SES) Fa ta fESid th facia = 3h Ss 
. o q 33 2 mo 'S ° ; a a | ‘ a 4 ’ g o3 5 
4 gd" g@sge, gg n4a $ e a a= § £ a a° 2 : ga 
s Sgm Sa Tea of PA oe °.8 ace oa “as 
re} ga a 8 a | L Qo an & ie. 5 5) D a eq" 8 . Sen 3A a §& 38 
n © a © a 4 © Qe + _ oO ff 
A.D. AD. A.D. AD. A.D. 
1840— 1840— 1840— 1840— 184 
1920 1920 1920 1920 1920 
306 —332 —1231 —1048 —330 —1327 —6560 1 —327 —1494 —911 --624 —1521 --721 123 —398 —1607 —1i 
307 335 1990 1041 888 1815 551 2 3881 1411 902 328 15066 710 13 827 1590 1 
308 339 1209 1034 334 1303 643 8 834 1397 891 331 1490 697 14 830 1574 1% 
309 349 1198 1026 340 1291 633 6 4 837 1383 880 334 1475 685 15 333 1557 1 
310 346 1188 1019 344 41278 625 8 5 341 1869 870 338 1460 674 16 337 +1541 «133 
311 849 1177 1012 847 1266 516.2 6 344 1355 859 341 1444 661 17 340 1524 132 
312 358 1166 1005 851 1254 609 8 7 347 13842 849 344 1429 649 18 343 1508 130 
313 856 1156 997 3864 1242 498° 8 351 1328 839 348 1413 637 19 347 1491 129 
314 360 1145 990 858 1229 4904 9 354 1314 828 361 1898 625 , 20 350 1475 198 
315 863 1134 983 361 1217 481 210 357 1800 817 364 18838 614 % 24 353 1458 196 
S = 
316 367 1123 956 365 1205 453 11 361 1281 787 358 1367 5824 99 357 1442 124 
317. 70 1118 929 3868 1193 423 § 12 = 3641973756 86118529 23 360 1455 190 
318 74 1102 902 2872 1180 395 § 138 367 1259 725 364 1836 516 24 363 1409 =«116 
319 377 1091 874 875 1168 360 § 14 3871 1245 685 368 1821 484 95 367 1392 113 
320 381 1081 847 879 1156 337.5 15 374 12381 674 371 1306 451 26 370 1376 109 
321 384 1070 820 382 1144 808°. 16 377 1217 633 2374 1290 419 of 373 1359 106 
322 388 1059 798 386 1131 279 § 17 381 1204 602 378 1275 3887 98 377. 1343-103 
S . 
oe 
8 
= 
— 
3°) 
= 


335 432 920 489 428 972 100 1 424 1024 202 490 1076 38 43 417 1198 ~ 58) 
336 432 889 408 428 940 132 2 424 990 163 420 1040 74.444 417 1090 54g 
337 433 869 378 429 907 164 3 495 «956-135 4211004. «109 45 418105850 
338 «433828 B47 42985196 4 495 922 101. 421 968 1455146 418 1015 46% 
339 434 «797 «818 480 84288; F486 BBB SABA BQO aT 0419 OTB 
340434766 257 480 810 260 £ 6 426 854 34 492 896 216 418 419 940 39% 
341 435 36 258 431 778°. 991 3 7 427 820 1. 623 S86) 360 26 420 902 365 
342 435 «703 «227 «43145 82K GB ABT 785 + Bd | 493 885 86 BO 420 865 
343 486 «675197 482713 5H =e 9) -48BTHL GT 42k 789) B21 BA] 87 
344 436 «640167432680 888 & 10 488717 s0L 4k THB B56 ae 481790 
S 
345 437 613 137 «4488 #648 4i9Q 11 499 +688 188 49 IY 3891 gs 492 52 on 
346 487 583 106 438 616 451 712 429 649 169 425 681 427 94 492 14 1%! 
B47 43855277 ABA B83 ABZ ELS 430615202426 HS EZ HBB OTT 
348 438521 46 434 551 515 8 14 480 531 236 426 609 498 96 493 639 9 
349 439 491 16 435 «518 547 3 15 «4310 BAT 869 4275738533 TAMA ODsé* 
S60 ...499.- 460 4°14 405. 486 579.08 a8D «B18 BOs. aT SST GR Ce: CO 
351 440 429 44 436 454 610 § 17 432 479 987 423 502 603 99 425 696 4 1f 
S52 440 899 "5 436 481 64378 18 489 444 371 +498 #466 639 39 495 489 «=f 
353 441368104, 487 «889 G74 | 19 433410 404 dQ 480 O74 gd) MG 451 
3540441387185 437-856 | TOT S 20 433876438 4Y BOL TIO 4 AG a1 
355 442 307 165 438 824 Tag 21 484 342 471 430 358 745 g 427 396. 16) 
366 442 276 196 438 292 7702 22 434 808 305 430 822 78 g 427 338 19% 
357 443 245 2995 489 259 902 2 23 485 274 838 481 286 816 4 428 301 4am 
368 448 215 956 439 227 984 24 485 240 672 481 250 852 § #498 963 am 
359 444 184 285 440 194 866.- 26 486 2806 605 482 214 Ss. @ 499 996 Sel 
360 444 153 816 440 162 998 3 26 486 172 639 482 178 9925 7 499 188 934i 
861 445 198 346 “41 180 929.8 27 437 188 673 438 M3 987% g 480 150 38 


362. 445. 92 876 441. #97 962° 98° 487. 108 . TOT 488 107 968 Wg See Sep eee 
363 i46 #61 406 442 £465 998. 29 438 69 ‘740. 484 71 108R « ¢@ es (ae ee ee 
S64 #446 81 487 «+442 #+§82 1096 80° 438- “85 774 “4a4 86 106 44: 481 ~88 4g 
S65 = 447 0 466 443 O 1057 ‘31 439 0 807 435 0 1099 42 432 0 835 
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TABLE XIiI. 


Sunrise from 13° to 17° N. Latitude. 


Lat. 13° +1072" Lat. 14° +1008" Lat. 15° +168” Lat. 16° —300” Lat. 17° +648” 
R , Long. Long. Long. Long Long. 
i. ’ do So Sp . & oh af 
. oe + os . eo ms Ss us v — ; ) 2 a - 
ed e4 B a aw Sw Ea ES SS = ws Sw na © aa 64 bag S BA § us a 29 
‘4 oS Et y Te Tt eESe On 2S Pan i Pi a= pl SS US a = ee 8 = 
~~ —& i oe | e og Ng = 3 "4 og 8 | _@?2a3 f4 — 97 ogee 
Se Be ORE CSS OSS SSS Cae eS USC OCH KS 68g Soe CT ‘as 2S: One S 
eo es Of ay Be SR SR ne gy ae oa OS Some S SOS’ SS so ee ie. Se a see 
= © ® - d ® ro) © = © c o GP Og an , qd 2. op 
Ce s @ DQ (9) Nn s -_- 2 a) vA Con o p= “mM o' @® Cw am on ~ 2a * fH ~ 04 Dp 
es 2s = = "a Oa Be Bee aoe ee oe He See a ae ee Gee 
a ee | 6 aS «w=@8 2.8 a. 8 «2» SES o8f «Be @ fh ont ooo 
n <2) a Q é3) = = — <> - £2) « c A> 
| © © © > © 6) 
A.D. A.D. A.D. A.D. A.D 
1840— 1840— 1840— 1840-— 1840— 
1920 1920 1920 1920 1920 


—428 +439 41464 —424 +441 41445 
426 78 1505 422 82 1488 
424 118 1546 420 123 1531 
423 157-1586 419 164 = 1573 
42] 196 = 1627 417 205 1616 
419 235 1669 415 246 1659 
417 274 1705 413 287 1702 
414 314 1758 410 328 8=61746 
412 351-1783 406 369 «1791 

10 409 388 1839 405 410 = 1835 


1 —420 +43 +651 —417 +45 +4212 13 —413 +46 +1208 
2 418 86 697 415 89 259 14 411 93 1256 
3 416 129 741 418 133 305 15 409 139 1305 
2. teals 532 = 965. it 178 352-465 408 186 1354 
5 413 215 830 410 222 397 17 406 232 1401 
6 411 258 875 407 267 445 48 404 278 1450 
7 409 301 920 406 311 490 19 402 325 1498 
S. Beat, add. ? 965, “9409. °° B51. 638 20 399 371 1547 
9 404 387 1011 401 395 584224 397 418 1596 
10 402 430 1056 398 440 638 = 22 395 464 1645 


OONAOAT AWN 


11 407 428 1859 403 451 1856 
12 404 467 1880 400 492 1879 
13 401 506 1901 397 a59 L901 
14 398 545 1922 394 574 19238 
15 395 584 1948 391 615 1945 
16 392 624 1965 388 656 1968 
7 388 663 1987 385 697 1990 
18 385 702 2008 381 738 2013 


11 399 473 1082 396 484 662 23 392 510 1672 
12 396 516 1106 393 5299 688 24 389 557 1688 
18 (894 h59 128 B91 ~~ 678. 12 = BB 887 - «Gos. 174 
14 391 «G02 «1152S 887 s«618 = 738— 2B SCOBACsi«iGHNs'TSL 
15 888 645 1176 384 662 763 27 381 696 1777 
16 384. «688 «120120 381 0 707) 789 «28 OBT8 743.1801 
17 (88k 2431 Mage, STs. “Tl “pla “ge 297. "Teo, Aee 
18 378 86774. 1948 875 796 839 30 3871 886 1859 


Lamil, Chittirai; Malayalam Mectam; Bengal, Vaisakha. 


19 382 741 2029 378 779 2036 19 374 $17. 1273 371 840 866 1 368 883 1885 
20 377 780 2052 374 820 2059 20 370 860 = 1298 367 S85 892 2 364 929 1913 

4 374 820 2073 370 861 2082 21 367 903 1329 364 929 917 3 360 973-1941 

22 370 859 2095 366 902 2106 22 363 946 1351 360 974 944 4 358 1019 1966 
23 368 898 2115 364 943 2127 23 361 989 1369 358 1018 968 5 356 1066 1992 
24 366 937 2135 362 944 2148 24 359 =:1032 =) «1892 356 1063 Y9Q 6 354 1113 2018 
25 364 976 2155 360 1025 2166 25 357 1075 1415 354 1107 1016 - 352 1159 = 8043 
26 3862 1016 2176 358 1066 2191 26 ano. LEIS £438 $52 1152 1041 8 350 1206 2061 
OT 860 1055 2196 meme TAT . S202 ** 27 353 1161 1461 350 1196 1065 9 348 1952 2095 
28 358 1094 2216 354 1148 . 2233 28 351 1204 1483 349 1241 10x8 10 347 1998 2120 
29 356 1193 2236 $52 1188 7255 29 349 12947. 1506 348 1285 1114 11 346 1345 2144 
30 354 1176 2256 B00 «461989 = « 2276 30 347 1290 1529 S47 -t39h JIS6 12 345. 1692 2169 
31 352 1194 2276 348 1251 2297 1 346 1313 1545 346 1358 1158 13 344 1416 2194 
32 350 1212 2996 Say 1201, 2318 2 346 1334 1573 345 1381 1182 14 343. «1439 = 2918 


33 3448 1230 82316 346 1290 2338 a 344 354 1594 344 1403 1205 ny 15 342 1463 2219 
34 347 1248 9335 345 1309 2358 4, 343 1375 1616 340. 1425 1931 = 16 338 1487 YIAT 
35 341 1266 2359 339 61328 2383 5 337 1396 1643 Son. kea7 T2585 17 832 1510 2277 
36 $35 1285 2384 333 1348 2409 6 351 1417 31670 329 1470 1287 18 326 153] 2307 
37 329 1303 2408 327 1367 2434 4 325 1438 1697 323 1492 1315 19 32] 1558 2359 
38 324 138Z1 2421 322 1386 2458 8 320 1458 Lizg B17 1514 1343 20 315 1582 2389 
39 317 1339 2456 316 1406 2484 9 313. «1479 ~=1750 ore. loa 1372 21 309 1665 2418 
40 ali. 1857 2480 309 1425 2510 10 307 1500 1777 203 16559 14100 22 303. 1629 2448 


ll 301 81521 1803 299 +%IS58l 1429 23 297 1653 2479 
ie? 2Q94 1542 1X00 292 1604 1427 24 290 1676 2478 

3 288 1562 1707 YR 1626 1424 25 YS 1700 4475 
14 282 1543 1793 YSO 1648 1421 26 Q78 1724 2473 
16 275 1604 179) 23 1670 1419 27 971. 1747. 34%) 
16 268 16% 1788 267 1693 1416 28 965 1771 48469 
M: Cl. 160\- 1766 — BSS 171k -TAG «oC Se 958 1795 2468 
18 254 1666 1788 ##=$%3 1737 #14183 #4930 951 1819 2466 
if 48 1687. i779” WG 1760 itl ‘33 244 1842 2464 


41 305 37S 2503 303 1444 2537 
42 998 1393 2499 296 1464 2534 
43 O92 1411 2494 290 1483 2530 
44 28 1429 B49] 283 1502 2527 
45 9798 1447 %487 OTT 1621 3623 
46 972 1466 2482 270 1541 2519 
47 265 1484 2478 263 1560 2516 
48 2658 1502 2474 256 1579 = 2518 
49 251 1620 2471 249 1599 2510 


Tamil, Vaikasi; Malayalam, Edavam; Bengal, Jyeshta. 


50 244 1588 2467 242 1618 2507 20 TAi. 3708. 1977 939 1782 1409 1 237 1866 8463 
51 237 1556 2463 235 1637 2504 21 O34 #1780 1974 232 1804 1407 2 930 1890 2462 
52 229 1574 2460 228 1657 2601 29, 296 19450 1772 995 184U7 1405 3 2993 1913 2461 
53 222 «©1692 ) = - 2.457 220 1676 2499 23 219. 1770. 17% 317. IRD. 1404 4 215 1937 2459 
54 214 1610 2454 213 1695 2496 24 212 «61991 = 767 210° 1871 1Noe 5 209 1961 2458 
55 207 1628 2450 206 1714 2493 25 204 1812 1766 2053 1898 1400 2 .6 901 1984 2457 
56 200 1647 2446 198 1734 2490 26 197 1838 1763 106 1916 1398 = F 194 BQ“=008 8456 
57 192 1665 2443 190 1753 2488 27 RO =i.) 76) ISS =: 1938 398 ~2=—so8s ISG YOBY— 8456 
58 188 1683 2436 46 =1TT2Z) 24898 Ys 8400 OUST TSN ik3 1960 sO] 9 182 «98056508451 


eet 


59 184 1701 2430 182. «17020-2476 oY) 18) KY «1781 179) = 1988 389 1c 178 B859T9 2447 
60 180 1719 2493 178 1831 2470 30 176 «1916-1746 175 Bas 384 411 174 8108 244% 
61 176 1736 2416 174 1832 2464 31 cea... 2986... 1740) 171 382028 379 12 lil. 2398. Or 


62 172 1725 2409 170) =«1k22 2458 32 168° 1926. 1734 167) 2019-1374 13 167-2120) = 3433 


Day of 
Solar year. 


TABLE XIII. 
Sunrise from 12° to 17° N. Latitude. 


Lat. 13° +1072" Lat. 14° 41008" Law. 15° +165" Lat. 16° --300" Lat. 17° + 
Long. Long. Long. Long. 
bio oo bh i &, oh : © 4 
© . . ae ve a e, . ms a4 » Ss ‘ 7) a g , 
iS QS ESsg ES 4 ES e §. bu Su FOS fa 84 85 oe) Eo C4 
ee “ghee St SEESS SH 23 St eee 53 -EEGE @ se He 
wR @R ORS wS EBROFS we wh gBOEwM ws gedcge = C8 85 
-“S Reaoha “8 2S 2Ke -o .8§ £8 @@e “8 FEeqeh w -2 £@ 
¢ BR” 's a* * 2, SH @* 8% 2.4 oO 5! g ~ pls sae 
Ss sf st® Fe Cebst 2° Fe pacts FS egose W@ Be aS 
S- © 7 © 5 © © 
A.D. A.D. A.D. A.D. 
1840— 1840—- 1840-- 1840— 
1920 1920 1920 1920 
—164 +1714 42406 —164 41812 42454 1 —164 +1917 +1729 —163 42010 +1369 14 —163 42111 
155 1704 9405 155 1802 2453 2 155 1907 1728 154 2001 1369 15 154 2103 
146 16938 2403 146 1792 2452 3. 146 1898 1728 145 1992 1369 16 145 2094 
137 1682 2401 137. 1781 2440 + 137. 1888 1727 136 1988 1369 17 136 ©2086 
128 1671 4399 128 1771 2449 5 +127 1878 1727 196 4975 1871 48 127 2078 
119 1660 2397 «119 «#1761 44448 g G6 LIK 1869 1727 1A 1966 1370 19 11% 2069 
109 1650 2397 109 1751 2448 5 7 109 1859 1626 109 1957 1370 20 108 2060 
100 1639 2395 100 1741 2447 4 8 100 1850 1727 99 1148 1871 24 99 2052 
91 1628 2398 91 1731 2445 2 9 9) 1840 1726 90 1939 13870 = 22 90 2044 
81 1617 2379 81 1721 2430 10 81 1830 1709 81 1930 1353 5 23 80 2036 
gO 
72 1606 2363 7% DP 9246 &. 0) 71 1821 1694 71 1921 18387. ga 71 %027 
62 1596 2349 62 1701 23998 12 62 1811 1677 62 1912 1319 25 62 2019 
h4 1585 2332 54 1691 2382 = 13 54 1802 1660 54 1903 1301 26 5+ 2010 
48 1574 2819 48 1680 2368 5 14 43 1792 1645 43 1294 1286 27 43 2002 
84 1563 2304 83 1670 2353 & 15 33 1782 1630 83. 1886 1270 28 33 1994 
91 1552 2289 24 1660 23372 16 94 19773 1613 24 1877 1253 29 94 1985 
16 «61542. 2274 15 1650 2991 ] 17 15 1763 1597 15 1868 1235 30 15 1977 
5 1581 2259 5 1640 2306 = “168 6 1754 1581 5 1859 1219 1 5 1968 
+4 1520 2244 -+- 4 1630 2290 § 19 +4 1744 1565 + 4 1850 1202 2 +4 1960 
14 1509 2230 14 1620 2275 § 20 14 17384 1549 lt 1841 1186 3 14 1952 
= 
23 1498 2214 23 1610 2959 S 21 93 1725 1533 23. 1832 1169 4 93 1943 
33. 1488 2200 83 1600 2244 92 33. 1715 1517 83° 1823 «=«1152 5 33 1935 
43 477 2185 48° 1590 2299 -4.. 93 42 1706 1501 42 isi4 1135 6 42 1926 
52- 1466 2170 52 1579 2918 < 24 52 1696 1485 52 1805) =«1119 7 51 1918 
61 1455 2155 61 1569 2197 ~ 25 61 1686 1469 61 1797 1102 8 61 1910 
Tl 1444 2140 71 1559 2182 § 26 7) \6T? 453 70 1788 1085 9 70 1901 
80 1484 2125 80 1549 21668 27 80 1667 1437 80 1779 1068 10 80 1893 
90 1428 2110 89 1539 2150 28 89 1658 1420 89 1770 1051 414 89 1884 
105 1412 2101 105 1528. 9141 299 105 1648 1411 105 1760 1041 12 106-1876 
115 “3886 .2087 116 1508 2196 30 115 1622 1395 116 1734 102% 13 116 1849 
194. 1563 207%. 195° 1478 9111 31 -125 1597 1380 125 1708 1109 44 126 1823 : 
134 1889 2063 184 1453 2095 92 135 1571 1864 185 i681 992 145 1385 1796 204! 
144 1314 2042 144 1428 2080 1 144 1546 1848 145 1655 976 2°16 145 - 1769 2025 
154 1290 2028 154 1408 2065 9 154 1520 1832 155 1699 960517 155 1742 2011 
163 4266 2013 164 1378 2050 8 164 1495 1317 164 1603 943 18 165 1716 199% 
173. 3941 1998 178 1858 92084 4 174 1469 1301 174 #1577 927 19 174 1689 197% 
183 1217 1984 183 1828 2019 @ 5 183 1444 1285 184 1550 910 20 184 1662 1966 
192 i192 1968 192 1808 20083 § 6 193 1418 12969 198 1524 893 24 193 1636 194! 
901 1168 1958 202 1278 1988 7 202 1898 1253 202 1498 876 22 203 1609 192% 
$10 1144 1988 211 1958 1971.% 8 211 1867 1295 212 1478 860° a3 912 1582 1908 
990 1319. 1981°" 220° 1990" 196] =. 29 _Q2y -1849 1998 = Sa 14g) 684 Ue 992 1556 =—-189 
229 1095 1922 280 1203 1953 S 10 «6.2800: 1318 «1218s 28k = 1419S 886s BS 931 1539 188: 
) 
238 1070 1914 2389 1178 194839 141 £939 1291 1202 240 1393 823 26 940 1502 186 
947 1046 1906 248 1158 1938 °* 12 248° 1965 1191 249 1867 810 27 249 1475 185: 
256 1022 1997 57 11298 1993 2 13 957 1240 1179 258 1341 797 28 258 1449 183: 
966 997 1890 266 1108 1914 © 14 266 1214 1168 267 1315 178 29 2967 1422 182 
274. “973 - (881. S74. .107B 1908 | 16 «=: BBE ss128S «861aST > BT 61ehe UMC 976 1395 181 
2838 948 1873 2838 1053 1898 4 16 284 1163 1146 285 12962 59 81 985 1369 179: 
29) 924 1863 292 1028 1884 8 17 292 1138 11388 293 1236 746 1 v94 1342 178 
300 «= 900s«1855) = 800.-s«d1008-=—s:«1873". 18 301 41132 41122 301 1210 733 2 302 1315 176 
308 875 1846 309 978 1863 § 19 309 1087 1110 310 1184 119 3 311 1289 175 
S17 857 1887 3818 958 185473 20 3818 1061 1098 9319 41157 707 4 $20 1262 173 
~S 
395 826 1698 326 928 184373 21 326 1036 186 327 1181 693 5 328 1235 172 
338 802 1819 3884 903 1882 22 334 1010 1074 335 1105 679. 6 336 1208 170 
841 778 1809 3842 878 1821 :- 23 3842 985 1061 343 1079 665 5 JT £344 1182 169 
349 753 1900 350 853 18113 24 351 959 1050 352 1053 653 3 8 852 1155 #167 
3856 729 1790 9855 828 eT 25 856 984 1085 3858 108% ¢687< @ 868 1128 167 
860 704 1777 48606 8038 1788 °F 46 361 908 1020 9863 1000 6% 10 864 1102 164 
364 680 1755 3865 778 1770 § 27 866 883 1004 3869 974 605 114 370 1075 =162 
868 656 1750 870 2 1756" 2e° 872 856 990 875 948 589 12 877 1048 160 
875 639 41740 3877 88 1744 299 «#6879 «©6885 «Cf OTS 882 CtOGCSCé*OKGTN“C(‘<‘éwAD 384 1025 159 
882 621 1729 885 715 1784 80 387 815 964 389 905 660 14 391 1002 157 
ons 61710 R01 6961721 8t -894 795 #951 396 883 6545 15 92 6978) 156 
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TABLE XIII. ‘ 
Sunrise from 13° to 17° N, Latitude. 


Lat. 13° sen Lat. 14° a Lat. 15° Sind Lat. 16° —300" Lat 17° +648" 
ong. song. ong. Long. Long. 
- db dO Qo = oh bp 
a Sa 4 © q a = ©. ae = = - a o . das 4 
qi . . S + * a) a . i} tg ° q . nm a | 
d Es oy Pow fs SS ea¢6 Sg (COS COU Poke wo Qe bog - ra Se ces 
D> = ce of | .a2 og & 2g Sa 2 52 ms -A Sag on 28 ye 
tH Oo &s5o0o0™m 2 ~ o Oo © “se F as o So to eas o O90 uw 2 00°08 
Pee Me ree soe ee age TSE SE SS eee soe Se 8k gy SE UPS SES 
. Ps m R : s .~ J A 2 ie 2D . ; es S Nn & * G Pe 2 a Son tes P ay - - 
eee Ree ee Se Soe PPR ge eee fe CS Sos fF 6, Os Se8 
S s- a ks Ae ae - hae 2 oie! Dom oom N =e wa a — QQ 63 he a, Piel. = 
© © © > © © 
A.D. A.D. A.D. A.D. A.D. 
1840— 1840-- 1840— 1840— 1840— 
1920 1920 1920 1920 1920 


+401 +775 49388 +403 4861 +530 16 +405 +4955 +1544 
408 754 924 410 839 515 17 412 982 1528 
414 734 910 438 £818 —500 18 419 909 16519 
27). S1°F14— $667 «483 Tog. >'ae5 SeQ 425 886 1495 
497 694 888 480 774 #44470 930 432 862 1478 
453 “673 “B68 © °436 ° 2753 “445 Coy 438 839 1461 
439 653 855 442, 731 438 9292 444 816 1444 
446 633 854 448 709° 434 & 93 451 793 1440 
451 612 851 454 688 431 & 24 457 770 1434 
457 592 849 460 666 427 2 25 462 746 1498 


26 +3896 +587 +1709 +398 +677 +1709 
27 403 569 1698 405 658 1697 
28 409 £52 1687 412 640 1686 
29 416 535 =-« 1677 418 621 1673 
30 422 518 = 1666 425 602 1661 
31 428 500 1654 431 584 =: 1649 
32 434 433 16492 437 565 1637 
33 440 466 1644 443 546 1637 
34 446 448 1645 449 528 1637 
35 452 431 1647 454 509 1635 


WDONDNP Ope 


11 463 572 847 465 644 493 96 468 723 1428 
12 468 551 ° 844 471 6292 419 97 474 700 1417 
13 474 531 842 #476 601 415 98 479 677 1411 
14 “21479. bir Of sao “499-<*579 = 411 Mag 485 654 1406 


36 407 414 1647 460 490 1635 
37 462 396 1648 465 471 1634 
38 46% 579 =§1650 471 453 = 1634 
9 473 362-1650 476s 484 s«1683 


; Bengal, Bhadrapada. 
S 


40 473 345 1651 481 “415 1631 s 15 484 491 836 487 657 407 30 489 630 1399 
41 483 327 1651 486 397 1630 &% 16 489 470 888 #492 536 402 314 494 607 1392 
(42 $03 «6310 «61652 «© «491 «= 878 «61629 Gg o1Y = «40494 450° 880 496 «514 «897 1 499 584 1386 
43 492 993 1652 495 359 1697 © 18 498 430 8296 5OL 492 392 2 504 561 = =1380 
44 497 275 1652 500 841 1626 = 19 503 409 8293 #506 471 388 3 509 53881873 
145 501 258 1652 504 322 1623 S 20 507 389 819 5610 449 882 a 514 613 1367 
> 
46 505 241 1651 508 303 1621 s 21 £9511 #4293869 «815 514 «+4297 ~ 2371 5 517 491-1839 
47 609 923 1651. 512 9284 1619 = 22 516 348 812 618 . 405 871 6 521 468 =—-1351 
148 613 906 1651 ‘517 966 1618 -- 293 © 520 328 808 5293 884 367 7 526 445 1345 
149 b17 189 1650 520 247 1615 = 2 523 308 803 65296 362 860 8 529, 422-1337 
150 520 172 1649 524 298 1612 = 95 5297 42.288 799 520 34 355 9 533 898 1330 
ia 0iY38 154 «(1647 «= 527) 210 1609 ~ 26 530 267 794 583 819 348 40 686 875 1991 
52 601 136 «61621 «6605 = 192-1581 = 27 608 248 764 512 296 318» 44 516 352 1290 
53 504 86182 #1620 508 186 1578 §& 98 512 #240 760 515 286 38112142 519-341-1282 
54 cO7 6127 «#1618 511 180 1575 = 9 515 232 55 518 277 805 8413 522 829-1288 
ie 510 1938 1617 514 173 1641 30 518 224 750 6297 267 3045,14 525 3181265 
56 512 118 #1614 516 167 #1567 31 5620 216 744 §298 258 2913 15 527 = BU" 1256 
57 514 114 «1612S «518 ~~) «161 ~—s:«1563 622. 208 788 595 2248 9288 16 529 295-1246 
58 517 110 1611 521 155 1560 625200 - 798 9498 ““gs9 OTT. 49 532 284 1938 


527 192 727 530 229 269 «18 534 273 1229 
529 184 721 532 220 262 19 536 262 = 1220 


1 
2 
.59 519 1045 1608 523 149 1556 3 
i 
5 631 176 = “Y15 534 210 254. 20 538 250 1210 
6 
7 
8 
9 


|60 521 101 «1606 «= 5851421551 
61 523 96 1603 527 136 1647 
62 524+ 92 1600 528 130 1542 
63 525 88 1597 529 124 1539 
64 527 83 1595 5381 118 1533 
65 528 79 #1591 682 111+ 1527 
66 528 74 #41588 5382 105 1621 


532 168 708 535 201 246 214 539 239 1200 
533 160 701 537 191 237 §=—2 541 228 1189 
535 152 695 538 182 228 23 543 216 1179 
536 144 687 539 172 219 24 5438 205 1168 
10 536 136 679 540 163 210 25 544 194 1157 


11 536 128 671 541 153 201 26 545 182 1146 
12 538 120 665 542 144 193 27 546 171 =-1186 
13 539 112 657 542 134 183 28 547 160 1125 
14 539 104 649 543 125 174 29 547 149 1118 
15 540 96 642 543 115 164 30 547 137 =1101 
16 540 88 633 5438 106 154 1 547 126 1090 
540 80 625 543 96 144 2 
18 539 72 616 543 87 134 3 
19 539 64 608 542 77 123 4d 
20 539 56 599 542 68 113 5 546 8l 1042 
6 
7 
8 


67 529 70 1584 633 99 1515 
68 530 66 1580 584 93 1510 
69 531 61 1576 536 87 1505 
10 631 5Y 1572 635 80 1498 
1 531 52 1567 536 74 1493 
12 631 48 1563 536 68 1486 
13 531 44. 1558 536 62 1480 
714 531 89° 1554 585 66 1473 
15 531 85 1549 585 49 1466 
16 531 80 1545 585 43 1460 


17 530 26 1539 534 87 1452 
18 529 22 1534 538 31 1445 
19 528 17 1528 #582 25 1488 
80 527 13 =: 1523 531 18 1480 


21 538 48 590 641 58 102 
92 ~=—s«#5 87 40 681 6540 49 92 
23 = 536 82 —s«BT71 539 39 81 
24 535 24 562 538 30 70° 9 543 36 992 


Tamil, Purattasi ; Malayalam, Kanni; Bengal, Asvina. 
_ 
J 
ctober 


81 525 8 1516 529 12 1429 25 533 16 = 552 536 20 58 10 541 24 978 
82 524 4 1611 528 8 1414 26 53Y 8 542 535 11 4% 14 540 13 966 
83 522 0 1504 526 0 1406 Py | 530 0 5382 =~. 634 0 86 12 538 0 952 
84 69)... 4 1499 525 —6 1899 28 529 —8 528 533 =—10 25. «43 587 —12 939 
85 519 9 1492 5623 13. +1890 29 = 27 17 512 =: 1 20 1i8 414 535 93 926 
mo O17 18 1486 521 19 1882 80 625 25 5602 #629 30 :) 36 533 85 912 
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Lat. 13° +1072" 


Egn. of time 
in seconds. 


©’s Trop. Long. 


Long. 
a ee 
co buy 
5 Oo5s 
ae 83 
a ‘s ie 
Ages 
A.D. 
1840- 
1921) 
—18 +1479 
22 = 1473 
27 1465 
31 1458 
36 1450 
40 1443 
45 1484 
49 Ild4l4 
54 1393 
58 1372 
63. 1351 
67 1330 
72 13808 
76 1287 
81 1266 
85 = 1244 
90 1222 
94 1200 
99 1178 
103-1156 
108 1135 
412° ATIS 
117 =—-1089 
121 1067 
126 1042 
130 1018 
136 = 1018 
153 995 
171 970 
188 946 
205 92% 
222 906 
240 873 
257 849 
274 825 
292 800 
809 175 
326 744 
344 712 
361 681 
378 648 
395 617 
413 585 
430 6552 
447 520 
465 487 
482 455 
499 422 
517 389 
534 357 
651 824 
668 291 
586 258 
603 225 
620 192 
638 158 
656 128 
680 95 
105 60 
729 26 


Lat. 


Eqn. of time 
in seconds. 


14° + 1008" 
Long. 
bh . 
a4 Fag 
“8a 648& 
a2 OF 
o 5 oa p= 
G2 ae u 
a O8* 
) oH 
A.D. 
1840-— 
1920 
—2%6 +1373 
32 s«1865 
88 1356 
45 1346 
51 1837 
58 1327 
64 1318 
70 381296 
77 1275 
83 1252 
90 1229 
96 1207 
102 1184 
109-1161 
115) =-1188 
149 3116 
128 1092 
134 1068 
141 1046 
147 1022 
154 999 
160 976 
166 951 
173 927 
179 902 
186 878 
192 873 
211 848 
229 823 
248 797 
267 1 a 
285 746 
304 720 
323 692 
342 668 
360 643 
379 618 
398 585 
416 552 
435 519 
454 486 
4792 453 
491 420 
510 887 
529 854 
547 321 
566 288 
585 254 
603 321 
622 188 
641 155 
659 121 
678 87 
699 54 
716 20 
734 — 14 
752 44 
777 78 
802 113 
827 148 


TABLE XIiIl. 


Sunrise from 13° to 17° N. Latitude. 
Lat. 15° +168” 


Tamil, Aippasi ; Malayalam, Yulain ; Bengal, Kartika. 


Tamil, Kartikai ; Malayalam, Vrischikam ; Bengal, Margasira. 


Days of solar 


months. 


Egn. of time 
in Seconds. 


‘s Trop. Long. 
in seconds. 


—33 
41 
50 
58 
66 
75 
83 
91 
99 

108 


116 
124 
133 
14] 
149 
158 
166 
174 
183 
191 


199 
207 
216 
224 
232 
241 
248 
268 
289 
309 


829 
349 
370 
390 
410 
431 
451 
471 
49% 
512 


532 
552 
573 
593 
613 
634 
654 
674 
695 
715 


735 
755 
776 
796 
816 
837 
556 
881 
907 
932 


Jong. 


Total Corrn. 
in seconds. 
Vizianagaram 


4492 
482 
470 
459 
448 
436 
426 
403 
379 
355 


331 
397 
2R2 
257 
233 
20% 
183 
158 
132 
112 


83 


Lat. 16° . 
n on 
ot et 
33 FS 
s DD c “aA 
gs a= 
© 

4527 —40 
525 49 
522 59 
519 69 
516 1) 
513 89 
510 49 
507 109 
504-119 
500 129 
496 139 
492 148 
488 158 
423 163 
479 178 
475 188 
470 198 
465 208 
460 218 
455 228 
451 238 
446 247 
440 257 
483 267 
429 277 
423 287 
436 296 
430 318 
423 339 
416 361 
409 383 
402 404 
395 426 
388 448 
881 470 
374 491 
367 4513 
359 = 35 
351 556 
843 578 
335 600 
327-621 
319 643 
310 665 
302 687 
294 1708 
486 730 
a17 . 752 
268 173 
259 795 
250 817 
241 888 
232 860 
923-882 
213-904 
204 925 
201 948 
192 9%4 
182 1000 
172 . 1037 


—300/" 
Long. 
F4e § 
eas a 
Can 
3 a9 - 
°o 
— a oe 
AD 
1840 
1920 
—it 46 
92 17 
85 18 
48 19 
61 20 
74 21 
86 . 22 
lll Z 23 
135 2 24 
161 5 25 
187 26 
912 27 
233 28 
2%5 29 
991 30 
316 34 
343 1 
370 2 
396 3 
493 4 
449 5 
475 5 
503 7 
532 8 
558 9 
585 10 
594 11 
622 12 
650 13 
679 514 
= 
708 5 15 
736 ° 16 
765 ~ 17 
794 i8 
823. 19 
851 20 
881 21 
915 22 
949 23 
984 24 
1018 25 
1052 26 
1086 27 
1121 28 
1156 29 
1199 30 
1224. 4 
1259 2 
1294 3 
1330 4 
13865 5 5& 
1400 ar 5 
1435 2 % 
1470 > 8 
1507 9 
1542 10 
1571 it 
1606 12 
1642 13 
1679 14 


Lat. 17° +64 

Lon 
Pes |! 

68 Sg e&4 

oo "gs Be 

w%3 &E 68 

_2 FS % 

5s af o8 

© 

A.D. 

1840 

1920 

$531 ~—47 +8 

429 58 K 
526 70 BT 

523 82 8 
520 94 840 
517 105 826 
514 117 810 
Sl 129 784 
508 140 7T5e 
504 152 730 
50C 164 703 
496 175 676 
492 187 649 
487 199 = 621 
483 211 593 
479 222 566 
474 234 538 
469 246 510 
464 257 42 
459 269 453 
455 281 426 
450 292 398 
444 304 369 
439 316 341 
433 328 311 
427 339 282 
438 352 270 
432 375 24] 
425 398 211 
418 422 180 
411 445 150 
404 468 120 
397 491 90 
390 8514 60 
383 638 29 
376 S61 — 4 
369 584 31 
361 607 66 
353 630 100 
345 Ad4 135 
337 +677 ~=170 
329 700 204 
321 723 239 
31% 746 09-275 
304 770 ~°# 310 
2996 793 344 
2988 816 379 
279 839 415 
270 ©6862 ~—s 4.850 
261 886 486 
252 $09 522 
243 932 557 
234 955 593 
225 978 629 
215 1002 666 
206 1025 701 
202 1048 782 
193 1075 £768 
183 1101 804 
173-1138 841 


ay 
Solar year. 


Eqn. of time 


in seconds. 


g- 


©’s Trop. Lon 
in seconds. 


—T54 
778 
802 
827 
851 
876 
900 
924 
949 
973 


998 
1022 
1046 
1071 
1095 
1120 
1144 
1168 
1193 
1217 


1242 
1266 
1280 
1315 
1339 
1364 
1388 
1412 
1423 


1434 
1444 
1455 
1466 
1477 
1488 
1498 
1509 
1520 
1531 


1542 
1552 
1563 
1574 
1585 
1596 
1606 
1617 
1628 
1639 


1650 
1660 
1671 
1682 
1693 
1704 
1714 
1725 
1736 
1718 


Lat. 13° +1072" 


Long. 
oy Gs 
Esa &e 
So ok 
Csg 38 
my Q Ls} + ®Q 
ose Gs 
a es) 
A.D. 
1840— 
1920 
— 9 +161 
43 15] 
77 141 
112 131 
146 121 
181 lll 
215 101 
249 91 
270 81 
291 71 
311 61 
332 51 
353 4] 
374 31 
395 21 
415 ll 
436 2 
457 —10 
478 20 
499 29 
518 38 
539 48 
560 58 
580 67 
602 78 
§22 88 
643 98 
62 103 
677 110 
695 117 
712 124 
730 131 
748 139 
766 146 
784 153 
801 160 
819 167 
837 175 
826 182 
815 189 
804 196 
193 203 
781 211 
770 218 
759 225 
748 232 
737 239 
726 247 
715 254 
704 261 
693 268 
682 275 
670 283 
659 290 
648 297 
637 804 
627 311 
617 319 
602 322 


in seconas, 
Total Corrn. 
In seconds. 


©’s Trop. Long. 


—B852 
877 
902 
927 
952 
977 

1002 
1027 
1052 
1077 


1102 
1127 
1152 
1177 
1202 
1227 
1252 
1277 
1302 
1327 


1352 
1377 
1402 
1427 
1452 
1477 
1502 
1528 
1538 


1548 
1558 
1568 
1578 
1589 
1599 
1609 
1619 
1629 
1639 


1649 
1659 
1669 
1679 
1690 
1700 
1710 
1720 
1730 
1740 


1750 
1760 
1770 
1780 
179] 
1801 
1811 
1821 
1832 
1813 


Lat. 14° +1008" 


Long. 


Nellore. 


> 
e) 


1840— 


1920 


—183 
218 
253 
288 
323 
358 
393 
429 
449 
469 


489 
509 
§29 
550 
570 
590 
610 
630 
650 
670 


689 
709 
729 
749 
770 
790 
810 
825 
842 


859 
876 
893 
911 
929 
946 
963 
980 
999 
987 


974 
960 
950 
938 
928 
914 
902 
889 
878 
866 


853 
841 
829 
817 
805 
793 
781 
768 
757 
741 


Days of solar 


— 
SOOO ANAN OP CD 


Tamil, Margali ; Malayalam, Dhanus ; Bengal, Pausha. 


Tamil, Tai; Malayalam, Magaram ; Benga!, Macha. 


TABLE XIII. 
Sunrise from 13° to 17° N. Latitude. 


months. 


a 
noe 


hed ted Vad) 3 
OO NM Om OB 


bt bo 
be 


23 


Lat.15° +168” 


Eqn. of time 
In seconds. 


+162 
152 
142 
132 
122 
112 
102 


109 


116 
129 


142 
148 
155 
161 
168 
174 


181 
187 
194 
200 
207 
213 
220 
227 
235 
242 


249 
257 
264 
272 
279 
287 
294 
302 
310 
313 


Long. 
a0 ; 
Ss dae 
i) 5 Ua 
a8 38 & 
o° a s 
£83935 
af S85 
© > 
A.D. 
840— 
1920 
-—958 —1138 
983 1173 
1009 1209 
1034 1244 
1060 1280 
1085 1815 
Ilil 1385] 
1136 1388 
1162 1408 
1187 1427 
1213 1447 
1238 1466 
1264 1486 
1289 1506 
1815 1525 
1340 1545 
1866 1564 
1391 1586 
1417 1606 
1442 1625 
1468 1644 
14938 1663 
1519 1683: 
1544 1702 
1570 1722 
1595 1742 
1621 1761 
1648 1775 
1658 1791 
1667 1807 
1677 1823 
1686 183» 
1696 1855 
1706 1872 
1715 1887 
1725 1904 
1734 1919 
1744 1936 
1754 1921 
1763 1907 
1773 =1893 
1782 1879 
1792 1864 
1802 1850 
1811 1835 
1821 1822 
1830 1808 
1840 1795 
1850 1781 
1859 i767 
1869 1755 
1878 1741 
1888 1728 
1898 1714 
1907 1701 
1917 1688 
1926 1675 
1936 1662 
1915 1644 


Lat. 16° - 
- 
® . . 
fg 3a 
ee 
SS 28 
d i] oH vs) 
3:5 nase 
© 

+162 —1053 
152 +1079 
142 1105 
132 1131 
122 §=1158 
112 = 1184 
102 1210 
92 1236 
82 1262 
72 1289 
62 1315 
52 1341 
42 1367 
32 1393 
22 1420 
12 4446 
2 1472 
--10 1498 
20 1524 
30 1551 
89 1577 
49 1603 
59 1629 
68 1655 
79 1682 
89 1705 
99 1734 
103. +1760 
110 1769 
Ii A776 
124 1787 
131 1796 
138 1804 
145 1818 
152 1822 
159 =: 1831 
166 = 1840 
173 1849 
180 1858 
187 1867 
194 1876 
201 1885 
208 18938 
215 1902 
222 «=61911 
229 1920 
236 1929 
248 1938 
249 1947 
256 1956 
262 1965 
269 1974 
276 1982 
282 1991 
289 2000 
295 2009 
302 2018 
808 2028 
311 2006 


Total Corrn. 
In seconds. 


Belgaum. 
in seconds. 


Eqn. of time 
in seconds. 


Eng. date. 
©’s Trop. Long. 


January. 


~ 


February. 
ROODAOM hm WN 


> 


Lat.17° +648! 


Long. 


Total Corrn. 
in seconds. 
Hyderabad. 
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Day of 


Solar year. 


Tamil, Masi ; Malayalam, Kumbam ; Bengal, Phalguna. 


Tamil, Panguni; Malayalam, Meenam ; Bengal, Chaitra, 


Lat. 14° +1008” 
Long. 
to 
S . er 
#4 Se Ess 
wf £6 686 
“8 FS abs 
Pa M = na Ss n Vv 
oH nfl Og 
a 
A.D. 
1840— 
1920 
—-825 —1798 —124 
828 1774 708 
331 1755 692 
334 1785 675 
8387 1716 659 
340 1697 643 
343 1678 727 
846 1658 .610 
849 1639 594 
352 1620 576 
355 1600 538 
358 1581 500 
361 1562 462 
364 1542 = 42 
367 1523 386 
370 1504 348 
373 1485 310 
376 1465 9272 
380 1446 235 
383 1427 1097 
386 1407 159 
389 1888 191 
392 1369 3 
395 1849 45 
398 1330 7 
AE 4313" 2:81 
404 1292 69 
406 1272 108 
408 1253 147 
410 1232 186 
Pky mee Be 224 
411 1150 261 
412 1109 299 
412 1068 336 
413 1027 374 
413 986 411 
414. 945 451 
414 904 488 
415 863 530 
416 822 570 
416 781 609 
417 746 649 
417 699 688 
418 658 1728 
418 617 167 
419 576 809 
419 585 848 
420 494 890 
420 463 929 
421 412 9973 
422 871 1015 
422 880 1058 
423 289 1100 
424 248 1142 
424 207 1135 
425 166 1227 
4296 125 1271 
427 84 13813 
428 41 1867 
429 0 1399 


Lat. 13° +1072" 
Long. 
a ae 
go SH Ege 
2&6 -a S88 
“Oo BS OSsg 
S28 7S Goa 
gi of ga* 
© 
A.D. 
1840— 
1920 
—821 —1700 —587 
824 1682 572 
327 1664 557 
830 1645 541 
333 1627 526 
336 1609 511 
339 1591 496 
842 1573 481 
845 1555 466 
348 1587 452 
851 1519 416 
354 1501 380 
357 1483 348 
360 1464 307 
863 1446 271 
366 1428 235 
369 1410 199 
372 1892 162 
875 1874 126 
878 13856 -90 
381 1338 5A 
384 1320 18 
387 1302 + 19 
390 1283 BY 
393 1265 gl 
396 1247 127 
400 1229 162 
404 1211" 198 
408 1193 235 
418 1176 267 
413 1187 302 
414 1098 338 
414 1058 3874 
415 1019 410 
415 980 445 
416 941 481 
416 902 518 
417 862 654 
417 8293 691 
418 784 630 
418 745 667 
419 706 705 
419 666 1748 
420 627 781 
420 688 818 
421 549 858 
421 510 895 
492 470 936 
492 481 971 
42938 392 1011 
493 353 1051 
424 814 1093 
424 274 1132 
425 235 1172 
4296 196 1211 
407 157 1255 
428 118 1297 
4.29 79 1837 
430 40 1379 
432 0 1420 


Days of solar 


TABLE XIII. 


Sunrise from 13° to 17° N. Latitude. 
Lat. 15° +168" 


months. 


—_ 
Ce MOANMeRWNe 


pall eet ae alll cand eel ee ee 
SCantooerwnwr 


20 


Eqn. of time 
in seconds. 


—316 
319 
322 
325 
328 
331 
334 
337 
340 
343 


346 
349 
352 
355 
358 
361 
364 
367 
370 
373 


376 
379 
382 
385 
388 
391 
394 
398 
402 


406 
407 
407 
408 
408 
409 
409 
410 
410 
411 


411 
412 
412 
413 
413 
414 
414 
415 
416 
416 


417 
418 
418 
419 
419 
420 
421 
422 
423 
424 
425 


in seconds. 


©’s Trop. Long. 


Lat. 16° 
Long. 
a a: SF ee “ 
EGE dg Se 
og $a - 8 
OSH eS BS 
ae of °o @® 
eg & ‘aD — 
San eg mM 
en N Pfs for 
> © 
A.D. 
1840— 
1920 
—1626 —314 —1983 
1604 3817 1961 
1591 820 19389 
1571 3823 1916 
1555 326 1894 
15389 329 1872 
1520 332 # 1850 
1501 334 1827 
1548 3837 #1805 
1467 840 1783 
1427 343 =1760 
1387 346 1738 
1347 349 716 
1307 352 1693 
1267 355 =. 16071 
1227 358 1649 
1187 3861 1627 
1147 364 i604 
1107 367 1582 
1067 370 1560 
1027 315 «=. 15 BT 
987 876 1515 
947 2379 1493 
907 3882 1470 
867 3885 1448 
827 888 1426 
788 391 1404 
748 395 1881 
710 3899 13859 
670 402 1336 
628 403 1291 
585 403 1247 
543. 404 1202 
500 404 1158 
458 405 1113 
415 405 1069 
373 406 1024 
330 406 980 
286 407 935 
243 407 891 
201 408 846 
158 408 802 
116 = 409 757 
73 409 713 
31 410 668 
+12 £410 624 
54 9411 579 
96 411 535 
188 413 490 
18l 4138 446 
223 413 401 
266 414 357 
308 414 312 
351 415 268 
393 = 4.16 223 
435 417 179 
477 418 134 
519 419 89 
561 420 49 
603 421 10 


we 
RS 


Total Corrn. 
in seconds. 


Belgaum. 


? 
Le] 


March 


April 


February 


Eng. date. 


cou aula 
NR OODAM Oh Wb 


Lat. 17° +64) 


Lo 


¥ 
oO - a 
Bs 4 &¢ 
-~d ~a8 68 
ww 9 a9 os 
°% 33 =8 
P Ps “+ 2 af 
<3) © = 
A.D. 
184 
1920 
—312 —2081 —1i 
315 2057 
318 20383 
321 2009 
324 1986 
327 1962 
330 861938 4 
833 61915 4 
336 «1891 41108 
839 1867 g 
342 1844 
345 1820 
348 1796 
851 1772 
354 1749 8 
Si «42S 
360 1701 779 
364 1678 737 
367 1654 694 
370 1630 650 
374 1607 608 
377 1583 564 
380 1559 521 
383 1535 4TT 
886 1512 434 
3889 1488 391 
392 1464 347 
395 1441 304 
397 1417 259 
399 1392 215 
400 1346 170 
400 1299 123 
401 1253 73 
401 12 31 
402 1160 4+ O 
402 1114 60 
403 1067 106 
403 1021 143 
404 974 198 
404 928 244 
405 882 289 
405 835 336 
406 789 381 
406 742 428 
407 696 473 
407 650 519 
408 603 555 
408 557 611 
409 510 657 
409 464 703 
410 418 748 
410 371 795 
411 325 840 
412 278 886 
413 232 931 
414 186 97T 
415 139 1023 
416 92 1068 
417 46 1114 
418 00 1159 


= 


ar year. 


1 
2 
3 
4a 
‘5 
6 
7 
8 
9 


10 


Lat. 18° -— 428” 


Eqn. of time 
in seconds, 


©’s Trop. Long. 
in seconds. 


+ 48 
96 
144 
193 
941 
289 
338 
386 
434 
483 


531 
579 
627 
676 
724 
772 
821 
869 
917 
966 


1014 
1062 
1110 
1159 
1207 
1255 
1304 
1352 
1400 
1448 


1473 
1498 
1524 
1549 
1574 
1599 
1624 
1650 
1675 
1700 


1725 
1750 
1776 
1801 
1826 
1851 
1876 
1902 
1927 
1952 


1977 
2002 
2028 
2053 
2078 
2103 
2128 
2154 
2179 
2204 
2228 
2220 


Long. 


Total Corrn. 
Satara. 


in seconds. 


1197 
1228 
1259 
1289 
1320 
1351 
1381 
1413 
1444 
1475 


1505 
1504 
1503 
1501 
1499 
1499 
1498 
1498 
1496 
1496 


1495 
1494 
1495 
1494 
1494 
1493 
1493 
1493 
1493 
1493 
1468 
1487 


Lat. 


Eqn. of time 
in seconds. 


TABLE XIItf. 
Sunrise from 18° to 22° N. Latitude. 
49° —460" Lat. 20° —476" lat. 21° 
Long. Long. 
bb ” oY bio 
ea fo s. 24 84 Sa ea §4 
Se eee ($2) Ss. 98 Sea os 8 
a3 O56 wee S&S Coe Se & ays Bg 
So} 4H DOS ca ° of oD = & a o 2 S 5 
Mw Mm ° ’ w HA 8 > 2 an 
ao o& mee sat S Blew] 1 Be So 
in vn rss mt 3 25} Pa D om rae Re a nee 
© © © 
A.D. A.D. 
1840— 1840-— 
1920 1920 
+ 50 +185 1 -401 + 52 +4222 —397 +4 54 
100 =237 © s*S99-—— 304" BT “S96 ~<107 
150. - 988 ~ 8 *- S98" ~ "106". 330 ~~ 898 ~~ 161 
900 340 S- 4 396 208 384 £392 215 
250 892 4 5 894 259 487 890 269 
S00 442.“ 6 °° "'B09'— 811° 491 “SBR B29 
35 496 2 7 890 363.43 886 B77 
400 548 ". 8 888 49 599 384 481 
450 600 3 9 £386 477 #42653 882 485 
500 658 = 10 388 #529 697 879 639 
550 682 a ‘3 38) Ga > a7. — B97 «p92 
600 711 2 12 3878 682 58 374 646 
650 740 c 18 #876 684 #788 372 #700 
T° 790 S14 ers << 16": Big ) “S69 Fs 
750 800 - 15 870 88 850 366 808 
soo 6s 829 «§ «16 «©6867 = 840——s«882~—é«'GBB—St—s«é'GBV 
60-2860 0/178: B64-- sok” - 913 © -BEO = "916 
900 890 © 18 361 944 944 357 970 
990 919 S 19 357 £996 976 £358 1024 
1000 «= 950 SS 20)~—Ss 8354S :1048 = :1007-—S ss 850—Ss«d1078 
1050 980 & 21 350 1099 1039 346 1131 
1100 “1010 21-22 “S46 ~ 1159 ' 10T1° “ 343 ~ :1788 
1150 1041 & & 342 1204 1103 339 1239 
1200 1072 ~ Y4 389 1256 1134 335 1293 
1250 1102 = 25 335 1807 1166 381 18497 
1300 11388 = 26 381 1359 41199 827 1401 
1350 1164 & 47 327 1411 1931 323 1455 
1400 1195 28 328 1463 1263 319 1509 
1450 1225 99 318 1515 1496 315 1563 
1500 1220 30 852 1556 1290 849 1616 
1527 1252 1 347 1584 1823 344 1646 
1553-1283 29 342 1612 1356 389 1675 
1580 1315 3 386 1640 1390 384 1705 
1607 1348 4 331 1668 1423 328 1735 
1634 1379 5 825 1696 1457 32938 14764 
1660 1412 #4 6G. 390 1795 491 317 1794 
1687 1445 G4 7 314 1753 1525 812 1824 
17144 1497 2 $ 309 1781 1558 306 1854 
1740 1509 3 9 3038 1809 1592 300 1883 
1767 1542 + 10 296 1837 1627 294 1913 
Ra 
1794 1575 k: 11 291 1865 1661 288 1943 
1820 1575 —* 12 £984 1893 1662 282 19972 
1847 1574 ¢ 13 278 1921 1661 276 2002 
1874 1572 & 14 272 1949 1661 270 2032 
1900 1573 © 15 265 1977 1661 263 2061 
1927 1571 wf 16 259 2006 1661 257 2091 
1954 1571 = 17 £4252 2034 1862 250 2121 
1981 1571 8 18 246 2062 1662 244 2151 
2007 1570 S$ 19 239 2090 1662 287 2180 
2084 1570 s 20 93382 2118 1662 230 2210 
2061 1570 ™ 21 996 2146 1662 94 2240 
2087 1670 -~ 22 219 2174 1663 217 2269 
2114. 1570 s 23 211 2202 1664 210 299 
2141 1570 “3 24 9204 2230 1665 2038 232) 
2167 1568 & 25 197 2258 1665 196 2358 
294-1569 -s 26 190 2287 1666 189 2588 
9991 1570 = 27 188 2315 1667 +181 2418 
9948 #1670 © 9B 1795 83439 1668 174 Y448 
YVT4 157] 29 168° = B8} 1669 167 2457 
2301 = 1571 30 161 4399 1669 159 9.250% 
9328 1547 31 86179 ¥498 1645 179 2636 
2321 1548 32.02«2170) 24221648 = «170 2580 


+ 800" 
Long. 
Soe 
= 
852 3 
—= 2 0 ‘ 
232: 3 
a i 
A.D. 
1840— 
1920 
+1534 13 
1590 14 
1646 15 
1701 16 
VT5T ay | 
181s. «618 
1869 149 
1925 20 
1981 “E 24 
2037 = 22 
2069 23 
2101 24 
2133 25 
2166 26 
2198 27 
2231 28 
2264 29 
4297 30 
2330 1 
2363 2 
2397 3 
2429 4 
2463 5 
2497 6 
2530 ‘% 
2964 8 
2598 9 
2632 10 
2665 11 
2661 12 
2696 13 
2730 -.14 
2765 = 15 
2801" 16 
2835 17 
2571 18 
2906 19 
2942 20 
zor) “ae 
38013 22 
3048 23 
8048 24 
2048 925 
3045-86 
3049 27 
3049 283 
3051 99 
3052 i 
3053 4 
3053 2 
3054 3 
3055 4 
3056 5 
3057 , 6 
3058 £7 
30615 8 
3062 9 
8063 10 
8065 11 
g039 12 
yO12 13 


Lat. 


in seconds. 


Eqn. of Time 


oO N 
in seconds. Ss 


Total Corrn. 


@'s Trop. Long. 


+ 56 
111 
167 
223 
278 
334 
390 
445 
501 
557 


612 
668 
724 
779 
835 
891 
946 
1002 
1058 
1114 


1169 
1225 
1281 
1336 
1392 
1448 
1503 
1559 
1615 
1672 


1703 
173 

1766 
1797 
1828 
1859 
1890 
1924 
1983 
1984 


2015 
2046 
OTS 
2109 
2140 
2171 
2202 
2934 
2265 
2296 


2327 
2358 
9390 
9491 
2452 
2483 
2514 
2546 
2577 
9608 
2610 
2635 


Baroda. 


In seconds. 


1743 
1745 
1746 
1746 
1748 


1750 
1752 
1754 
1755 
1757 
1759 
1761 
1763 
1765 
Libi 
1742 
1746 


166 


Day of 
Solar year. 


Lat. 


Eqn. of time 
in seconds. 


©’s ‘Trop. Long. 
in seconds. 


+2213 
9205 
2198 
9190 
2182 
2175 
2167 
2160 
2152 
2144 


2137 
2129 
2122 
2114 
2106 
2099 
2091 
2084 
2076 
2086 


2061 
2053 
20-46 
2038 
2030 
2023 
2015 
2008 
2000 
1972 
1945 
1917 


1890 
1862 
1835 
1807 
17350 
1752 
1725 
1697 
1670 
1642 


1615 
1587 
1560 
1582 
1505 
1477 
1450 
1422 
1395 
13C7 


1340 
1312 
1285 
1257 
1230 
1202 
1175 
1148 
1123 
1099 
1074 


Lat. 19° --460” 
Long. 

Pare 

= L 5 a & A 
oy wt Bae 
“8 @&RORS 
53 Seas 
Be Be om 

es) i At = gat 

© 
A.D. 
1840-—— 

1920 
-162 449384 41550 
1538 =2306 = =1552 
144 98300 1554 
185 22992 1655 
126 2985 1557 
Lif 2378 1559 
108. 3371 1561 
99 9264 1563 
89 2257 1567 
80 8250 1548 
71 99438 1529 
61 -2286 » 1617 
53 2227 i491 
42 290901. 1474 
33. @2i4d 1455 
24 ' 2207 1486 
16-8300 «1417 
5 21938 1399 
+4 2186 £13880 
18 2179-136! 
28 - 3173 . 1348 
32 2165 © 1824 
#2 =2I58 1506 
51 PDO. EALSRT 
60°  §2143 1268 
70 2136 1250 
79 &129 1239 
88 9122 Ley 
16 C26 1202 
116-2088 1184 
126 2060 1166 
186. ~ 2088 -- 1148 
146 2004 1130 
BBG E9716 3 E112 
166 1248 = 1094 
176 - 1920 © 1075 
4185-21892 1057 
194 15864 1088 
204 1886 1020 
763 1208 “2001 
223 1780 985 
252 = 1752 967 
942 -1724 951 
251 1696 934 
260 1668 916 
269 1640 899 
278 1620 882 
287 1584 865 
295 1556 846 
304 1528 829 
812 1500 811 
$21 °~ 1472 - 793 
329 1444 775 
3888 1416 758 
3846 1888 739 
854 1860 721 
862 1382 703 
369 1804 684 
373 ©1276 661 
881 1248 643 
3888 1222 624 
3896 =1195 605 
403 1169 586 


Tamil, Ani; Malayalam, Mithunam ; Benga’, Ashada. 


Bengal, Svavana. 


Tamil, Adi; Malayalam, Karkatagan : 


TABLE XIII. 


Sunrise from 18° to 22° N. Latitude. 
Lat. 21° +400” 


ar 


months. 


. 


Days of so] 


Lat. 20° 
bp 
24 Sa 
A | a) 
‘ely fee 2 
ai Fi 
gs wn 5 
© 
—162 +2415 
153-2409 
144 2404 
135 2396 
126 2390 
117 2383 
107 9377 
93 23870 
89 2364 
80 2358 
71 2861 
61 2345 
58 2338 
42 9882 
338 2326 
24 %319 
15 2318 
5 %306 
+ 4 2300 
138 9294 
23 2287 
32 ©2281 
£9 oT 4 
51 2268 
60 2962 
70 2255 
TY QY49 
88 Bede 
106 2236 
117 2207 
126 2179 
136 = 2150 
146 «2192 
156-8093 
166 = =2064 
176 2086 
186 200% 
195 = =1979 
904 1950 
ul4 1921 
223 1893 
233 =61864 
242 1836 
251 1867 
260 19778 
269 .- 1750 
AG ns TVS) 
257. 16938 
296 1664 
3805 1635 
313 1607 
822 1578 
3830 1550 
839 . 1521 
346 =1492 
354 1464 
862 1435 
370 =1407 
375 1878 
883 13848 
390 §=1320 
398 1293 
405 1265 


476" 
Long. 


Nasik. 


Total Corrn. 
in seconds. 


1324 
1305 
1294 
1276 
L247 
1238 


1920 
VOL 
j182 
1164 
1145 
1126 
1106 
1086 
1067 
1050 


1021 
1012 
993 
975 


Eqn. of time 
in seconds. 


in seconds. 
Total Corrn. 


©’s Trop. Long, 


42524 
2518 
2512 
2500 
2601 
2495 
2489 
2483 
2477 
247) 


2465 
2459 
2453 
2447 
2442 
2436 
2430 
2424 
2418 
2412 


2406 
2400 
2394 
2388 
2383 
2377 
2371 
2365 
2360 
2331 
2302 
2272 


2243 
2214 
4185 
2156 
2126 
2097 
2068 
2039 
2010 
1980 


1951 
1922 
1893 
1s64 
1834 
1805 
1776 
1747 
1718 
1688 


1659 
1630 
1601 
1572 
1542 
1513 
1484 
1456 
1427 
1397 
1368 


Long. 


Nagpur. 


in seconds. 


A.D. 
184 
1920 


43045 


2872 
2852 


2833 
2812 
2793 
2773 
2753 
2733 
2713 
2693 
2683 
2664 
2645 
2625 


2605 =: 
2586 5 
2567 
2548 
2528 
2508 
2489 
2470 
D447 
2430 


2411 
2391 
2370 
2350 
2830 
2310 
2288 
2267 
2248 
2227 


Eng. date. 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


24 
25 


eR ee ONNNN 
OMADMD UTRWONR OCOOWAMUER WNROOOADD 


Lat. 22° 
io, 9] 

vo 
#4 34 
#3 £8 
1 
i. ee 
a ff = 

© 

-~]61 +2630 
152 2624 
143 2619 
134 2614 
125 2609 
116 2604 
107 2598 
98 2593 
89 Y5RB 
79 2583 
70 9578 
61 2572 
53 2567 
42 2562 
33 2557 
24 9552 
15 2546 
5 2541 
+4 2536 
13 «2531 
23 2526 
32 2520 
42 9515 
51 2510 
60 2505 
69 2500 
79 9494 
88 2489 
107 484 
117 2454 
127 2494 
187 2395 
147 2365 
157 2335 
167 2305 
177 «= 9275 
187 2246 
196 2216 
205 2186 
215 9156 
994 9196 
234 YO09T 
243 2067 
253 2037 
961 Y%007 
271 1977 
280 1948 
289 1918 
297 1888 
306 1858 
315 1828 
324 1799 
332 1769 
340 1739 
348 1709 
557 1679 
364 1650 
3872 1620 
379 1590 
387 1560 
395 ° 1529 
403 1498 
410 1467 


el 


tb §=6©Total Corrn, 
———- 


tS oO 
Nha 


Solar year. 


Lat. 18° — 428" 


Eqn. of time 
in seconds. 


+408 +1049 +4535 


415 
42] 
428 
435 
441 
447 
453 
459 
465 


471 
476 
488 
487 
492 
497 
502 
507 
511 
516 


520 
524 
529 
532 
536 
539 
519 
522 
526 
529 
631 


Long. 
- 
on EM 
ae. 
2 oO = 
3 ee 
Ho Sie 
aloe 
© 
A.D. 
1840- 
1920 
1024 517 
1000 499 
975 441 
950 463 
926 445 
901 427 
876 420 
852 413 
827 405 
802 398 
777 390 
753 389 
728 375 
703 366 
679 358 
654 350 
629 342 
605 333 
50 324 
555 315 
530 306 
506 208 
48] 288 
456 278 
432 268 
408 235 
395 225 
3882 216 
868 205 
355 194 
349 184 
329 173 
316 162 
302 150 
289 134 
276 127 
263 117 
250 105 
236 93 
923 79 
210 67 
197 54 
184 4] 
170 28 
157 14 
144 2 
131 13 
118 QT 
104 40 
91 55 
78 69 
65 84 
52 98 
388 112 
25 128 
12 142 
20 158 
—14 173 
oy. 188 
41 204 


Lat. 


Eqn. of time 
in seconds. 


19° -—460" 
Long. 
ee 
_ nM + 
ae Sse 
oo ¢ 2 
Go gn 
se oe 
© 
A.D. 
1840— 
1920 
+1143 +567 
1116 549 
1090 528 
1064 508 
1038 489 
LOLL 468 
985 450 
959 44] 
932 439 
906 424 
8x0 415 
853 405 
827 396 
SOL 386 
775 377 
748 367 
722 357 
696 347 
669 336 
643 327 
617 316 
590 305 
564 295 
538 284 
512 273 
485 261 
460 227 
445 215 
430 203 
416 192 
401 179 
386 166 
371 153 
356 140 
342 128 
327 115 
312 102 
297 87 
282 73 
268 59 
253 45 
238 31 
223 17 
208 2 
194 — 13 
179 28 
164 44 
149 59 
134 74 
120 90 
105 105 
90 121 
75 137 
60 154 
46 170 
31 187 
16 204. 
0 921 
—15 237 
31 255 
46 272 


Tamil, Avani ; 


Tamil, Purattasi, Malayalam, Kanni ; Bengal, Asvina. 


Malayalim, Chingam ; Bengal, bhadvapada. 


TABLE XIII. 


Sunrise from 18° to 22° N. Latitude. 
Lat. 21° +800” 


Days of solar 
months. 


Lat. 20 
qa 84 
fd Oe 
wm 42 
ea ES 
ga «ws 

© 
+412 41937 

419 1209 
496 1184 
433 1154 
440 1126 
446 1009 
452 = 1071 
459 1043 
464 1016 
470 9388 
476 960 
48Y 932 
487 9O5 
493 877 
498 R49 
503 &22 
508 794 
513 766 
517 739 
522 11 
526 683 
530 655 
535 628 
539 600 
542 572 
545 545 
527 516 
530 499 
533 483 
536 466 
538 450 
540 433 
542 416 
544 400 
546 383 
548 367 
549 350 
551 333 
553 317 
554 300 
554 QR4 
555 267 
556 250 
557 234 
557 217 
557 201 
557 184 
557 167 
557 151 
557 131 
557 118 
557 101 
555 84 
554 68 
553 51 
551 35 
550 18 
549 0 
647 —17 
546 34 
543 52 


o-— 476!" 
Long. 


Nasik. 


in seconds, 


‘Total Corrn. 


Kgn. of Time 
in seconds. 


in seconds. 


@)’s ‘trop. Long. 


4.1339 
1309 
1280 
195] 
}y29 
1192 
1162 
113-4 
1104 
1075 


10-46 
1016 
Qs7 
958 
YY9 
SOY 
k8TO 
t4] 
S11 
7TR2 


mms? 
Fess) 


723 
694 
665 
636 
606 
576 
557 
539 
520 
502 


483 
464 
446 
427 
409 
390 
371 
353 
334 
316 


297 
278 
260 
241 
223 
204 
185 
167 
148 
130 


111 
92 
74 
55 
37 
18 

0 
19 
38 
58 


long. 


‘Total Coryn. 
in seconds. 


+1968 
19045 
1923, 
TIVO 
1878 
1853 
183] 
1818 


}8O6 © 


1793 


178] 
1768 
1754 
142 
1728 
171A 
LvO] 
168% 
1643 
1659 


1645 
1631 
1616 
1602 
1586 
1571 
1535 
1519 
1504 
1488 
1472 


1455 
1438 
1422 
1405 
1389 
1371 
1355 
1338 
1320 
1300 


1282 
1264 
1246 
1227 
1207 
1188 
1169 
1150 
1131 
1111 


1091 
1071 
1061 
1031 
1009 
989 
970 
949 
928 
906 


Nagpur. 


Ust 


October 


September 


Eng. date. 


16 
17 
is 
19 
20 
21 
22 
23 


Lat. 22° - 
SS em S ae 
“Ss ee 
=H A 2 
Ba 28 

© 
+417 +1436 
424 1405 
43] 1375 

34 1344 
445 1313 
45] 12%2 
459 LY5l 
AG 1220 
470 1189 
476 1158 
482 1197 
487 1096 
493 1066 
499 1035 
504 1004 
5O9 973 
514 949 
old 911 
523 880 
528 849 
532 818 
536 787 
540 T57 
544 726 
548 G06 
552 664 
535 632 
538 612 
541 591 
544 AT] 
546 5v0 
548 530 
550 510 
552 489 
554 409 
556 448 
557 428 
559 408 
561 8R7 
562-367 
562 346 
563 326 
564 306 
565 285 
565 265 
565 244 
565 294 
565 204 
565 183 
565 163 
565 142 
564 122 
563 102 
562 81 
561 61 
559 40 
558 20 
558 0 
556 —-2] 
554 42 
552 63 


167 


616” 
Long. 


Total Corrn. 
in seconds, 
Baroda. 


168 


Lat. 18° —428”’ 


Egn. of time 
in seconds. 


+535 
538 
530 
527 
524 
§21 
518 
515 
512 
508 


504 
500 
496 
491 
4847 
483 
478 
173 
468 
463 


459 
454 
448 
443 
437 
431 
441 
435 
428 
421 


414 
407 
400 
393 
386 
379 
372 
364 
356 
348 


340 
332 
324 
315 
307 
299 
291 
282 
273 
264 


255 
246 
237 
228 
218 
209 
202 
193 
183 
173 


Long. 
a 
Sa Peg 
"S o8tu 
a50858 
: ~ 
pe ” I g be] 
“9 8g 
gen Son 
C} 
A.D. 
1840- 
1920 
—-§4 —219 
68 235 
82 252 
95 268 
109 285 
122 801 
136 318 
150 346 
163 878 
177 402 
190 431 
904 459 
218 488 
931 518 
245 547 
258 575 
272 606 
286 635 
299 664 
313 694 
326 723 
340 752 
354 783 
367 813 
3381 844 
394 874 
408 889 
433 920 
457 951 
482 983 
507 1015 
§31 1046 
556 1078 
581 1110 
606 1142 
cor LY 
655 1204 
680 1239 
Tod Te75 
729 1810 
754 1846 
778 1381 
803 «1417 
828 1453 
853 =1489 
S77 1524 
902 1560 
927 1626 
951 16338 
976 1669 
1001 1706 
1025 1742 
1050 19779 
1075 =—-:1815 
1100 §=1853 
1124 1889 
1148 1924 
1176 1960 
1208 1998 
1230 2085 


Lat. 


Eqn. of time 
in seconds. 


Lat. 21° +800” 


TABLE XIII. 
Sunrise from 18° to 22° N. Latitude, 
19° —460" Lat. 20° —476” 
Long. Long. 
op io 
@. 2 - 2 4. ie o 2 
70 fe, 4, £4 Sa Ea. D 
aigeg 34 22 toeia cE 
2 , oye = ee P fe ,, 
PS Ses CE ee Peete ees. ee 
Sooo . Bae Bote ae ow 
an & 2s & 8 wa Fe | ZA ne 
© © © 
A.D. A.D. 
1840— 1840— 
1920 1920 
—61 —2s9 1 +541 —69 —348 +546 — 77 
76 306 2 639 86 367 544 96 
92 325 S686 108. SBT BA. CS 
107 348 g 4 583 120 407 «9688 184 
122 861 ~ 5 530 188 #428 685 154 
1388 380 — 6 527 165 448 582 173 
1538 899 4 7 524 172 468 529 192 
168- 428 _- 8 521 189 499 526 211 
184 458 S&S 9 518 206 632 523 230 
199 488 Z 10 514 224 561 £619 260 
214 818 11 (510. $41 p03 B16 960 
299 «4648 2 12 «606 258 624 511 288 
945 579 3 18 502 85 656 507 807 
960 610 — 14 497 992 689 502 826 
275 640 £15 493 310 721 498 346 
2991 677 © 16 489 327 752 494 365 
$06 «708 S19 °§«6484—tC‘CBSA TR OC CB 
B91 788 2 18 (479° *"Sel. “SI 494. ~ 408 
937 «765 S19 «° «4474 ° S18 850 479 ~ 439 
363 706° -.-2 469 3896 883 474 442 
S67. 895 2.21 463 ©4313. 91S 470. 461 
882 857 2 22 460 480 947 465 480 
398 890 “28 454 447 981 459 499 
418 921 = 24 449 464 1010 454 6518 
498 958 =.9 448 482 1013 448- 538 
444 984 NS 96 487 499 1081 442 557 
460 1003 297 446 516 1100 449 576 
486 1035 98 440 644 1184 443 605 
513 1069 299 433 571 1168 486 635 
589 1102 30 426 599 1203 429 664 
565 1185 1 419 627 1238 422 693 
fol 1168 g 2° 41o" - eat -197y ay 
618 1202 2 38 405 682 1807 408 752 
644 12385 & 4 398 710 1342 401 [81 
670 1268 5 5 391 788 1877 394 810 
697 1802 = 6 884 765 1411 3887 840 
728 V8ae 3) ayy “tog “144 Sen 6 ens 
749° “ARTO 57-8 S60. “tay Sane ON. Feee 
776 1406 = 9 861 848 1520 364 928 
802 1442 4 10 358 876 1557 356 957 
828 1478 € 11 845 904 1598 348 986 
854 1514 £ 12 387 981 1630 340 1015 
881 1550 3 138 329 959 1667 332 1045 
907 1587 & 14 8320 987 1704 323 1074 
933 1623 5 15 312 1015 1741 315 1108 
960 1659 ©. 16 804 1042 1777- 807 1183 
986 1695 § 17 296 1070 1814 298 1162 
1012 1782 © 18 287 1098 1852 290 1191 
10389 1769 $19 278 1195 1889 281 1921 
1065 1806 S 20 269 1153 1927 272 1250 
| 
1091 1848 7 21 269 118% 1964 263 1279 
1117 1880 i 22 251 1208 9002 254 1308 
1144 1917 £23 242 4236 9040 245 1338 
1170 1954 24 983 1984 BOTT 236-1367 
1106 1992 95 928 aOR 2116 826 1396 
1223 202) & MH Bee 1SP9 zlos 217, 1426 
1248 2065 § 27 909 1848 2198 208 1456 
1276 2102 & yg 14 1377 9231 194 1485 
1304 2140 29 If 1403 2269 184 1514 
1332 © ghiys 80. 174 1484 9308 174 1544 


Long. 


Total Corrn. 


in seconds 
Nagpur. 


ovember 


December 


Eng. date. 


Lat. 22° 
» Le") 
sé 864 
BY AF 
ws & 5 
og S 
4 ee 
am me 

© 
+550 — 84 

548 105 

545 = =127 

642 148 

539 ~=—s-«169 

536 =—.:190 
633 ~=s- 211 
§30 932 
527 =: 253 
523-974 
519 = 2095 
515 = - 16 
511 338 
506 359 
504% 380 
498 401 
493 492 
488 443 
483 464 
478 485 
474 506 
469 527 
463 549 
458 570 
452 591 
446 612 
451 632 
445 663 
438 694 
431 725 
494 756 
417 ‘86 
409 +817 
402 848 
394 879 
386 ~=—- 910 
878 941 
370 972 
362 1003 
354 1084 
345 1065 
337 1095 
329 1126 
320 1157 
311 1188 
303 1219 
294 1250 
284 1280 
275 1312 
266 1343 
2957 1874 
248 1404 
938 1435 
926 1466 
219 1497 
210 1528 
204 1560 
195 1590 
185 1620 
175 1649 


169 


TABLE XIII. 
Sunrise from 18° to 22° N. Latitude. 
Lat. 180 —428” Lat. 19° —460"” Lat. 20° —476"” Lat. 21° +800" Lat. 220 —616” 
Long. Long. Long. Long. Long. 
. ac 50 Bi oh ap , bp 

& ® ° q . . © . q © ‘ 5 2 © 4 a M4 dq Ld o 4 =) ° =| . a o ° =i . s f 
Ss f2 SdGda 2 S283, gu $2 SEES, 2S Sheds § Fe SZ Eds 
4 & i oe. Sq an | o8e¢ ao ~ 5 es Os ea -8 5488 a = a her S63 

“8 asZoss “ 8 aSPs¢ a % 3 a5 O98" a S aS ome =* a 2 A¢ os 
he ® SCS SY od 2 = 2 6 og ® oo Ba 26 So a SW ‘ oo 68S m= oa 
2 q# Hn sae Da i 2S 2q, 2 qa” a? guy Hn, Ha 8a 8 > 2 iG HG ere 
me 8 ef CB” 38 whoa ss 88 ni Sa” SH os 89% ae 

o en oO Ber (23) a Cyr Q <3) © Hy ie} taal © cH ot 63 23} on eH “a 
1840— 1840— 1840 — 1840— 1840— 

1920 1920 1920 1920 1920 


4164 —1462 —2346 +164 —1573 —1198 15 +165 —1679 —9796 
154 1491 2385 154 1602 12382 16 155 1709 9766 
144 1520 2424 144 1631. 1977 17 145 1739 92806 


T +163 —1258 —2073 4164 —1360 —2216 
§ 158 1285 2110 154 1388 2254 
9 


1 
0m 
148 1313 2148 144 1416 2299 @& 8 

50 183 1340 2185 1384 1444 9330 @ 4 134 1548 2462 134 1660 1310 18 135 1769 92846 
4 123 1368 2293 124 1472 2368 @ 5 194 1577 2501 124 1690 1350 19 125 1798 92985 
52 113 1395 2260 114. 1500 2406 ~ 6 114 1605 2539 114 1719 1389 #£=20 115 1828 2995 
53 103. +1423 2298 104 1528 2444 3 7 104 +1684 2598 #104 1748 1498 24 105 1858 2965 
54 93 1450 2335 94 1556 2482 |} 8 94 1663 2618 94 19777 «1466 3 22 95 1888 3005 
55 83 1478 2353 84 1584 2499 S 9 84 1691 2634 84 1806 1482 -— 23 85 1918 3090 
56 73 1505 2370 74 1612 2522 — 10 74 1720 2651 74 1836 1498 5 24 75 1947 3035 

wn o 
7 63 1533 2388 64 1640 2588 43 11 64 1748 2667 64 1865 15149 25 65 1977 3051 
58 53 1560 2405 54 1668 9550 § 12 54 17977 2684 54 1894 15830 26 55 2007 3066 
59 43 1588 2493 44 1696 2567 A 13 44 1806 2700 44 1993 1545 27 44 2037 3089 
60 83 1615 2441 34 1794 2585 -w 14 34 1834 2716 384 1952 1561 £28 34 9067 3097 
61 238 1643 2458 24 1752 2602 8 15 94 1863 2733 94 1982 1577 29 24 9096 3112 
62 18 1670 2476 14 1780 2619 & 16 14 1891 2749 14 2011 1593 30 14 9126 3198 
63 2 1698 2493 2 1808 26386 3S 17 2 1920 2766 2 2040 1609 841 2 O15R 3143 
64 —10 1725 2515 —10 1836 2659 S$ 18 —10 1949 2788 -—10 2069 1631 4 —11 2186 3164 
65 20 1753 2533 20 1864 2676 ‘ 19 290 1977 2804 20 2098 1647 2 20 2916 3179 
66 31 1780 2550 32 1892 2693 .~ 20 32 2006 2821 32 2128 1663 3 32 9945 3194 

Lis} 
67 40 1808 2567 41 1920 2709 = 21 41 2034 2835 41 2157 1678 4 42 9975 3211 
68 50 1835 2584 51 1948 2796 st 29 51 2063 2853 51 2186 1694 5 52 2305 3295 
69 60 1863 2602 6l 1976 2743 _: 23 61 2092 2869 61 2215 1709 6 63 93385 3941 
70 69 1890 2619 70 2004 2760 B 24 70 2120 2881 70 2944 1724 7 73 2865 3256 
71 80 1918 2637 81 2032 2778 S& 25 81 2149 2902 81 9974 1741 8 84 9394 3972 
712 90 1945 2655 91 2060 2795 ~~ 26 9] 2177 .2918 91 2803 1757 9 94 2494 3298 


73 100 1973 2672 101 2088 2812 27 101 2206 2935 101 23832 1773 10 104 £454 3303 
‘74 102 2000 2682 102 2116 2820 28 104 2236 2941 101 2360 1779 11 10l 2484 3305 
75 109 2008 2697 109 2123 2834 29 108 2242 2954 107 2366 1791 12 107 2489 §=3216 


13 114 2494 3328 
14 120 2500 3340 
127 2505 3352 
16 133 2510 8363 


114 2249 2967 114 2372 1804 
121 2255 2980 120 2378 1816 
128 2262 2994 127 2384 1829 
134 2268 8006 133 28389 1841 
141 2274 3019 140 2895 1853 17 140 2515 3375 


76 115 2015 2710 115 2130 2847 1 

2 

3 

4 

5 

6 148 2281 3083 146 2401 1865 18 146 2520 3386 
7 

& 

9 

10 


717 122 2093 2725 122 21387 2861 
78 129 2080 2739 129 2144 2875 
79 1385 2088 2753 1385 2151 2888 
80 142 2046 2768 142 2159 2903 
81 149 2053 2782 149 2166 2917 
82 155 2061 2796 155 2173 2940 
83 162 2068 2810 162 2180 2944 
84 169 2076 28295 169 2187 2957 
185 175 2084 2806 175 2194 2936 


January 
= 
a 


154 2287 3045 163; OT i1s7s 49 153 2526 3399 
161 2294 3059 159 2413 1899 20 159 2631 3410 
168 2300 3072 166 2419 1902 21 166 25386 3422 
174 2306 3050 172 2425 1878 22 172 2541 3397 


11 181 2313 3029 179 2481 1856 23 179 2546 3373 
12 188 2318 3008 185 2487 1832 24 185 2562 3347 
18 194 2326 2986 192 2443 1809 25 192 2557 83833 
14 201 2332 2964 198 2448 1786 26 198 2562 3298 
15 208 2338 2943 205 2454 1763 27 205 2567 38274 
2345 2921 211 2460 1739 28 211 2572 3249 
17 221 2351 2930 218 2466 1716 29 218 2578 93294 
18 228 2358 2879 224 2472 1698 30 224 2588 3199 
19 284 2364 2857 231 2474 1670 $81 231 2588 3175 
20 241 2370 2836 238 2484 1647 1 237 2593 3150 


86 182 2091 2788 182 2201 2917 
87 189 2089 2769 189 2208 2897 
88 195 2106 2750 195 2215 22876 
289 902 2114 2782 202 2292 2856 
290 209 2192 2714 209 2230 2837 
91 215 2129 695 215 22937 2816 
192 222 2137 22676 222 9944 2796 
193 229 2144 2658 229 2951 27977 
194 235 2152 2639 235 2258 29756 
95 242 2160 2621 242 2965 2736 


244 2598 3196 


21 248 2377 2815 245 2490 1625 
250 2604 3100 


22 264 23838 2793 252 2496 1602 
23 261 2390 2772 259 2502 1579 257 ~2609 3076 
24 268 2396 2750 266 2508 1556 263 2614 3051 


296 249 2167 2603 249 2272 2717 : 
+ 
5 
25 274 2402 2728 972 2513 153838 5 6G 270 2619 3027 
7 
8 
9 
Oo 
1 


997455 2175 «2583S «HHS 2279 =: 2696 
998 262 2182 2565 262 2286 2676 
299-269-2190 2537 = 269 2295-2656 
300s 276 «2198 «2529 «27H = 301-2636 
301 «283 «2205 «2519S 2822308 «616 «26 «881 «2409 2707 «= 78) 519 )=—:1509 
302—i«‘290s« 218 2492 )=s «89 «81S S596 )~=—Ss kT) 882415) 68GB) 8k) HAH = 148 
303 297 2220 2474 295 2322 2576 28 294 2422 2664 290 9531 1462 
B040Ssi«i304«s«a2228 «456 «2S 302) 2328 «9556 2S 29 800s 2428) 2642 «S97 25361439 
305 40«-«307':—«2203-« 2484 0S 805s 2801 «= 532S'isi0,'s—« 808s 2400s 2617 += 3300-s«22506=—:1412 


Tamil, Tai; Malayalam, Magaram: Bengal, Macha. 
— 
a 
bo 
— 
i 


276 2624 3002 
283 2630 2977 
289 2635 2952 
295 2640 2937 
298 2609 2899 


= 


170 


Day of 
Solar year. 


306 
307 
308 
309 
310 
311 
312 
313 
314 
315 


316 
317 
318 
319 
320 
321 
322 
323 
324 
325 


326 
327 

328 
329 
330 
331 

332 
333 
334 


335 


365 


Lat. 18° —428" 
Long. 


ae | 
4 O46 o4. 
55 72 EES 
Sg seCRs 
* hy a 2 "x an ese 
“Ss «wi 5a” 
iQ Q § 
A.D. 
1x40—- 
1920 
—310 —2178 —2382 
313 2142 Q3RO 
316 2129 2367 
319 9102 2345 
4299 «= o 2OTT) Ss 83823 
495 2OAY 9301 
328 2026 Y298 
331 YCO1l 2256 
334 1076 2234 
337 1951 22138 
340 1926 2170 
$43 1900 9128 
R46 HIS 2067 
B49 150 3962044 
302 1825 LOOX 
$55 1808 1959 
Ss5m 174d - 1inG 
Sal. 1749. ~L88% 
364 1724 1820 
367 11699 1786 
370 1674 #1741 
373 1648 1697 
376 1623 1652 
379 1698 1607 
382 1573 1561 
aa5- 1815 1916 
388 1522 1471 
891 1497 1426 
39% 1472 1379 
395 1448 1305 
395 1400 1257 
a i851 1209 
396 1303 1161 
397 1255 1084 
Sof 1206 1065 
398 TESS 1018 
398 1110 970 
8399 1026 423 
399 1013 &T5 
400 965 828 
400 917 TBO 
401 868 "8a 
401 KYO Oa5 
402 Tire 637 
402 7233 5Sy 
403 67) §42 
403 627 493 
404 Sig 446 
404. 530 398 
405 482 350 
405 434 802 
406 385 phy 
406 337 207 
407 259 159 
407 240 111 
408 192 64 
408 144 15 
409 0G + 82 
409 48 80 
409 Q 129 


Eqn. of time 


Lat. 19° 
tL 
A &4 
~ _ w 
> 648s 
Ss ©¢8 
a ~ M 
, 
© 
—308 —2275 
311 2268 
814 2921 
B17 2104 
320 2168 
S353 i441 
326 2114 
329) YORR 
332 9061 
S35° 2084 
338 2008 
341 1981 
344 1954 
349 = 1927 
350 1901 
853° 1874 
356 1847 
aDu. 182i 
S62" 1704 
365 19767 
368 1741 
371 1714 
374 1687 
377 1660 
380 =: 1634 
383 81607 
Sd 1580 
387 1554 
389 1527 
391 1500 
ool 1450 
B92 1400 
30. 1350 
3493 1300 
ons 1250 
SU 1200 
30-4 1160 
395 1100 
B95 1050 
396 1000 
396 950 
3U7 900 
397 850 
O08 SU0 
398 THO 
209 700 
BOY 650 
400 600 
400 550 
401 500 
40] 450 
402 400 
402 350 
403 300 
403 250 
404 200 
404 150 
405 10U 
405 50 
405 0 


—460" 
Long. 


Poona. 


Total Corrn. 
in seconds. 


—2509 
Q485 
2461 
2437 
2414 
2390 
2366 
2343 
2319 
2295 


2250 
2207 
2164 
2119 
2076 
2031 
1986 
1941 
1872 
1825 


1778 
1731 
1684 
1637 
1590 
1543 
1495 
1447 
1399 


1851 
1302 
1252 
1202 
1153 
1103 
1054 
1004 

955 

905 


856 
BOG 
757 
TOT 
658 
608 
559 
509 
460 
410 


361 
311 
262 
212 


Days of solar 


Tamil; Masi; Malayalam, Kumbam; Bengal, Phalguna. 


Tamil, Panguni: Malayalam, Meenam; Bengal, Chaitra. 


TABLE XIII. 
Sunrise from 18° to 22° N. Latitude. 
Lat. 200 —-470" 


oT ts 

: Ae 
S28 
3 oe 
s oS 

Q 

1 —306 
2 809 
3 212 
4 315 
5 318 
6 3821 
7 324 
8 327 
4) 330 
10 383 
hi 336 
12 339 
Biss 342 
14 345 
15 248 
16 351 
17 354 
18 357 
19 360 
20 363 
21 366 
¢3 369 
23 872 
24 375 
25 377 
26 379 
27 381 
28 383 
29 385 
1 387 
y 387 
3 388 
4 388 
5 389 
6 389 
7 390 
8 390 
+] 391 
10 391 
ll 392 
12 392 
13 393 
14 393 
15 394 
16 394 
17 395 
1$ 395 
19 396. 
20 396 
2) 397 
22 397 
23 398 
24 398 
on 399 
26 399 
27q 400 
28 4C0O 
29 401] 
30 401 
31 401 


©’s Trop. Long. 
in seconds. 


—2372 
2:344 
2216 
QIRT 
2269 
2231 
2203 
21745 
2147 
2119 


2091 
2063 
2035 
2006 
1978 
1950 
1922 
1894 
1866 
1838 


1810 
1782 
1754 
1725 
1697 
1669 
1641 
1613 
1585 


1556 
1504 
1452 
1400 
1348 
1296 
1246 
1193 
1141 
1089 


1037 
986 
033 
$81 
829 
779 
726 
674 
622 
570 


518 
466 
414 
362 
310 
258 
207 
155 
103 

dl 


0 


Long. 


Nasik. 


Total Corrn. 
in seconds. 


—2592 
2467 
2644 
2516 
244] 
2466 
2441 
2416 
2301 
2365 


2316 
2267 
2218 
2169 
2120 
2073 
2023 
1974 
1925 
1876 


1827 
1i78° 
1729 
1680 
1632 
1581 
1531 
1481 
1431 


1381 
1329 
1278 
1226 
1175 
1123 
1075 
1021 

970 

918 


868 
816 
765 
Ti8 
662 
611 
560 
508 
447 
395 


344 
293 
242 
190 
139 
87 
36 
4°16 
67 
119 
171 


Eqn. of time 


Lat. 21° +800” 


in seconds. 


—303 


306 
309 
312 
315 
318 
32) 
B24 
327 
330 


338 
336 
339 
342 
345 
348 
351 
354 
$57 
360 


363 
366 
369 
371 
373 
376 
377 
379 
381 


383 
383 
384 
384 
385 
386 
386 
386 
387 
387 


388 
388 
389 
389 
390 
390 
391 
391 


392. 


392 


343 
393 
304 
SOS 
35 
395 
396 
396 
397 
397 
3U7 


©’s Trop. Long. 
in seconds. 


92479 
2447 
2417 
QRS 
2358 
2428 
220% 
2269 
2239 
2209 


2180 
2150 
2120 
2090) 
2061 
203] 
2001 
1972 
1942 
112 


1883 
1853 
1823 
1793 
1764 
1734 
1704 
1675 
1645 


1616 
1562 
1508 
1454 
1400 
1346 
1293 
1239 
1185 
1131 


1077 
1023 
969 
915 
XOL 
807 
754 
vaUle) 
646 
592 


538 
4s4 
430 
376 
322 
268 
215 
161 
107 
53 
0 


Tota] Corrn 
in seconds. 
Nagpur. 


1095 = 


1373 
1427 
1481 


ebruary 


Eng. date. 


10 
11 
12 


Eqn. of time 
in seconds. 


in seconds. 
» Total Corrn. 


©'s Trop, Long. 


2297 


2266 
2724 
9203 
2172 
2141 
2110 
2U78 
2047 
2016 
19385 


1954 
1922 
1891 
1860 
1829 
1798 
1766 
1735 
1704 


1672 
1616 
1561 
1505 
1449 
1393 
1338 
1282 
1226 
1171 


1115 
1059 
1004 
48 
592 
836 
781 
725 
668 
614 


558 
502 
447 
391 
335 
279 
224 
168 
173 
57 
O 


~ | 


in seconds, 


| 171 
TABLE XIII. 


Sunrise from 23° to 27° N. Latitude. 


Lat. 23° — 20" Lat. 24° —876” Lat. 25° +1736’ Lat. 26° 42264" Lat. 27° +1544" 
Long. Long. Long. Long. Long. 
? bo de ob bo So 
© ee fo oe ae 4 bo P=) P ee a oe , © Sr 
3 ; ow Aa 8 « 3 AY § ay fbdgde 8S 283 Ea ®@ 8g 4 A 
$ fg S2bd, 2 Safed fg f4 Sd eds Ff Sfkds 9 24 428k, 
mM ss e8088. sso agosk «8 38 a888q ~8 £8098 3b uf 28085 
8 ® en ® Sonos a2 ® ° § ® & oo Suda . o% Som OSB 
ga 2 any -o £282 6284 a di 2 Hn Bag Aa) G7 8s 214, ‘on » oe Ga tnd 
- ae, eSea § et 2 ne mA & Me $aQ Ae gta - eo B 
So BF 2a ga ga mA Sad 8 3.4 mA On ga 2 an ga go 2A £4 
- ~ & - . = 
© © © © © 
A.D. A.D. A.D. A.D. A.D. 
1840— 1840— 1£40— 1840— 1840— 
1920 1920 1920 1920 1920 


—880 + 62 +2652 —376 +4 64 +3230 13 -—372 + 66 +2556 
379 123 2714 374 128 3296 14 370 132 2624 
377 185 2778 373 192 = 3361 15 368 198 2692 
376 247 2841 372 256 3426 16 367 264 2759 
374 308 = =2904 370 319 3491 47 365 329 = 2827 


—389 + 58 + 801 —384 + 60 — 8 1 
2 
3 
4 
5 
6 372 870 2968 368 383 3557 148 364 395 2694 
7 
8 
9 
10 


387 115 860 383 119 + 52 
385 173 920 381 179 114 
384 230 978 380 238 174 
382 288 1038 378 298 236 
380 346 =1098 376 358 298 
379 403 1156 374 417 359 

76 461 1217 372 477 421 
374 518 = =12238 370 536 482 
10 372 576 §=1336 368 596 544 


370 432 3032 366 447 3624 19 362 461 2962 
368 494 3096 364 511 3689 20 359 527 = =3031 
365 555 3160 361 575 3766 24 357 593 3099 
22 855 659 3165 


OOIA HWM 


363 617 3225 359 639 3821" 


April 


11 361 679 3263 357 703 «43861 ° 23 353 725 3206 
12 358 740 3302 355 767 3901 «824 350 791 3248 
13 356 802 3340 352 83L 3941 25 348 857 3290 
353 864 3380 349 895 3982 26 345 923 3332 
15 350 925 3418 347 958 4021 27 342 988 3374 
16 = 348 987 3456 344 1022 4062 28 340 1054 3415 
17 345 1049 3495 341 1086 +103 29 338 1120 3456 
18 342 1llll 3535 388 1150 4144 30 336 1186 3498 
19 338 1172 3574 336 1214 4183 1 334 1252 3539 
20 336 1234 3612 334 1278 4223 332 1318 3580 


11 369 634 1373 865 656 582 
12 367 691 1408 363 715 618 
13 364 749° =—-1443 360 175 656 
14 362 806 1477 357 834 633 
15 359 864 1513 355 894 729 
16 356 922 1549 352 954 767 
17 353 979 1586 349 1013 804 
18 360 1037 1620 346 =1073 842 
19 346 1094 1658 343 =—-1132 579 
20 343 1152 1694 339 =.1192 917 


21 334 1296 3650 332 1342 4263 330 1384 621 
22 332 1357 3688 330 1406 4302 328 1450 3662 


2 
21 340 1210 1730 335 1252 956 3 
23 330 1419 8716 328 470 4342 5 326 1516 3704 
7 
8 


22 338 1267 1765 3330-1311 994 
23 336 1325 1799 331 1371 1028 
24 334 1382 1833 329 1430 1065 
25 332 1440 1868 326 1490 1102 


24 328 1481 3764 326 1534 4382 324 1582 3745 
25 326 1542 3802 324 1597 4421 322 1648 3786 
26 3380 61498 1903 324 1550 =—-:1129 26 324 1604 3840 322 1661 4461 320 «1714 = 3327 
27 328 «1555 =61938 322 1609 1185 27 322 1666 3878 320 1725 4501 9 318 1780 3568 
28 326 1613 1973 320 1669 1231 23 320 1728 3916 318° 1789 4541 10 316 1846 =3920 
29 324 1617 2008 318 1728 1248 29 318 1789 3955 316 1853 4590 sy 314 1912 3961 
30 322 1728 2043 316 1788 1284 30 316 1852 3992 314 1916 4620 12 312 1976 38902 


Tamil, Chittirai ; Malayalam ; Medam ; Bengal, Vaisakha. 
— 
~ 


314 1888 4030 312 1954 4660 13 310 2015 4033 
312 1924 4068 310 1932 4699 14 308 2054 4074 
310 1960 4107 308 2029 4739 . 15 306 2094 4116 
308 1997 4144 306 2067 £779 16 304 2133 4157 
306 2032 4182 304 2104 43818 is 302 «=2179 SES 


31 320 1762 2078 314. 1823 1321 1 

2 

3 

4 

5 

6 304 2068 4220 302 2142 4858 18 300 ll 488: 
yf 

5 

i) 

10 


32 318 1795 2113 3812 1857 1358 
33 316 1827 2147 310 1892 1393 
34 314 1859 2185 308 1926 1430 
35 312 1892 2226 305 1960 1467 
36 310 1925 2251 303 1995 1503 
37 307 1958 2287 301 2029 1540 
38 302 1990 2324 299 2064 1577 
39 296 2024 2363 293 2098 1617 
40 290 2057 2402 287 2132 1657 


May 


302 2104 4258 299 2180 4899 19 297 2250 +4261 
997 2141 4299 294 2218 4942 20 292 2290 +4826 
991 2176 4341 288 2255 4985 21 986 2329 4371 
985 2212 4883 2838 2293 5028 22 280 208 4416 


ll 979 2248 4495 977. 12331 56171 323 275 2407 4461 
12 973 2284 4499 271 «2368 5075 24 269 2446 4465 
13 967 2320 443: 965 8406 5078 25 963 2486 4470 
14 961 2356 4435 959 662444. 550820 BB 957 2525 4474 
15 955 2392 4438 953 2481 5085 27 951 2564 4479 
16 y49 2498 4440 947 2519 5089 28 245 2603 4483 
17 943 2464 4444 940 2657 5094 29 939 2642 4487 
936 2500 4447 234 2595 5097 30 932 2682 4498 
19 930 2537 4450 998 %632 5101 31 996 2722 4407 
20 993 2572 4453 221 2670 5105 2990 2760 4502 


41 984 2090 2440 282 2167 1698 
42 978 2123 2442 275 4201 1701 
43 972 2155 2448 269 2235 1703 
44 266 2187 2445 263 8270 1705 
45 959 2290 2447 957 2304 1707 
46 253 2253 2449 251 2339 1710 
a7 946 2286 2452 %44 2373 1713 
48 240 2318 2453 238 2407 1716 
49 234 9352 2455 232 2442 1717 
50 297 2385 2457 225 2476 1720 


213 2799 4507 
2907 2838 48511 
200 2878 4517 
193 2917 4522 
186 2956 4528 


21 917 2608 4456 216 2708 6109 
22 910 2644 4460 208 2745 5114 
23 903 2681 4464 201 2783 6117 
24 197 2716 4467 195 2821 56122 
25 190 2752 4471 188 2858 5126 
26 183 2788 4474 181 2896 6131 180 2995 45342 
27 175 2824 4479 174 2934 6136 173. 3034 = 4587 


1 
51 220 2418 2460 218 2511 1723 2 
3 
4 
5 
6 
7 
8 
28 171 2860 4480 1710-2972) 6136 9 170) = 33074 = 45389 
10 
11 
12 
13 


52 214 2451 2462 212 2545 1725 
53 207 2483 2464 205 2579 1728 
54 200 2616 2466 198 2614 1931 
55 193 2548 2469 191 2648 1734 
56 186 2581 2472 184 2682 1737 
57 178 2614 2476 177 3717 1741 
58 174 2646 2475 174 2752 1740 
59 171 2679 2474 171 2786 1739 29 168 2896 4480 168 3009 5137 
60 167 2712 2473 167 2820 1739 80 165 29382 4480 165 3047 56137 
61 163 2744 2478 163 2856 1739 81 162 2968 4480 162 3084 5138 
62 159 2740 2472 169 2852 1739 82 159 2965 4480 159 3082 6139 


Tamil, Vaikasi ; Malayalam, Edavam ; Bengal, Jyeshta. 
= 
on 
June 


167 «31134540 
164 3152 4542 
161 3192 4543 
158 3190 4544 


172 


Lat. 23° —20" 
Long. 
bp : 
Ba Sa Ea 
HS WO ROY 
~ ¢ —8eeg 
4 2 aso 
SS Feaey 
d ih ae? 2% 
S86 of 2A" 
© 
A.D. 
1840— 
1920 
—155 42735 42472 
151 Q781 2472 
143 2726 2475 
134 2722 2480 
125 2718 2485 
116 8713 2489 
107 «+2709 2494 
98 2704 2498 
88 2700 2504 
79 «2606 8962482 
70 2691 2461 
61 2686 2439 
53 2682 2417 
42 2678 2397 
33. 2674 =. 2375 
24 2669 2354 
15 2665 2333 
5 2660 2312 
—4 2656 2290 
13. 2652 =2268 
23 2647 2248 
32 2643 2226 
42 2638 22006 
51 2634 2184 
60 2630 2162 
69 2625 2141 
78 2621 2119 
87 2616 2098 
107 2612 =. 2087 
117 «2581 2066 
127 «42551 =. 2046 
137 =—-2520 = 2025 
147 2490 2005 
157 2459 1984 
167 2428 1963 
177 —s-: 2398 )=—s 1943 
187 =. 2368 )=— 1922 
£06 2337 F901 
206 2306 1850 
215 2275 1859 
225 «2245 1836 
235 2214 1814 
244 2184 1790 
253 2153 1767 
262 2122 1743 
271 2092 1720 
280 2061 1696 
291 2031 1675 
298 2000 1649 
307 1969 1626 
315 1939 1601 
324 1908 1578 
333 1878 1554 
341 1847 1530 
349 1816 1505 
358 1786 1482 
365 1755 1456 
373 1725 14582 
382 1694 1408 
390 1664 1384 
397 =. 1631 1358 
405 1599 1334 
412 1566 1305 


TABLE XIII. 
Sunrise from 23° to 27° N. Latitude. 
Lat. 25° +1736” 


Lat. 24° —8176" 


Long. 
Lo) 5) 
©. Ss doe | 
de SZEGS Cy, 
com .2 Sas aq 
an a Bx Ve > Sd ee 
SS 29 —~ 6's ° 
-8 ga ae n 2 
ee goog a 
= Port a a 
iQ © Q 
A.D. 
1840— 
1920 
—155 +2848 +1739 1 
151 2844 1789 2 
142 2840 1744 3 
133 2837 1749 4 
125 2833 1754 5 
116 2880 1759 @¢ 6 
106 2825 1765 @ 7 
97 2821 1770 4 B 
88 2817 1776 < 9 
79 813 1754 ~ 10 
ny 
70 2809 1722 § 11 
61 2805 1710 © 12 
53 2801 1687 g 13 
42 2797 1666 3 14 
33 2794 1644 5 15 
24 2790 1622 = 16. 
15 2786 1600 = 17 
6 2782 1679 - 18 
+4 2778 1557 § 19 
13 2774 «1585 & 20 
= * 
23 2770 1514 S 21 
39 2766 1492 “22 
gO Ste ide). 2 ae 
60 2758 1447 & 24 
59 «92755. «1425 _- 25 
69 2751 1404 ‘S$ 26 
78 2747 1382 & 27 
Sf. 245 “1860 ~~. 28 
107 2740 1849 29 
118 2709 1329 30 
128 2678 13808 31 
1398 2647 -1387 32 
148 2616 1266 1 
158 2584 1245 D) 
168 2553 1223 3 
177-2522 1201 4 
E87 2491 21480 2-5 
197 2460 1159 § 6 
ote .2490 1187 S247 
216 2398 #41116 § 8 
g26- 2867 1092 29 
235 2336 1067 ry 10 
244-2305 1041 § 17 
$54 2278 -101T =-T2 
963 2242 #41011 8.13 
272 2211 94 S& 14 
281 2180 941 - By la 
290 2149 916 § 16 
999 2his 2800 B17 
308 2087 865 18 
316 «2056 = 839 = (19 
325 2025 #813 3 20 
333 = 1994 787 = 21 
342 1963 762 S 22 
350 1931 735 “* 28 
358 1900 709 :q 24 
366 1869 683 <4 25 
374 1838 C57 xs 26 
385 1807 633 2 27 
393 1776 607 S& 28 
400 1742 680 29 
408 1708 553 30 
415 16738 626 31 


Egn. of time 
in seconds. 


©’s Trop. Long. 
in seconds. 


+2962 
2959 
2956 
2952 
2949 
2946 
2943 
2940 
2937 
2934 


2931 
2928 
2925 
2921 
2918 
2915 
2912 
2909 
2906 
2903 


2900 
2897 
2894 
2590 
2887 
2334 
2881 
23878 
2576 
2844 
2812 
2780 


2748 
2717 
2685 
2653 
2621 
2559 
2057 
2525 
2493 
2461 


2429 
2397 
2366 
2334 
2302 
2270 
2235 
2206 
2174 
2142 


2110 
2078 
20 £7 
2015 
19383 
1951 
1919 
1588 
1852 
1816 
1780 


Lat. 26° +2264’ 


Long. 

- “es Bu 
EES of 

C3a +8 

=~ °% 

ae 

pA gn 
A.D. 
1840— 
1920 

+4480 —156 
4483 150 
4488 141 
4493 133 
4499 124 
4505 115 
4511 106 
4517 97 
4524 88 
4501 79 
4478 70 
4456 60 
4432 52 
4411 42 
4358 32 
4365 24 
4343 14 
4320 5 
4207 4.4 
4274 13 
4251 22 
4229 32 
4206 41 
4183 50 
4161 59 
4159 68 
4116 78 
4093 87 
4052 108 
4060 118 
4038 128 
4016 138 
3994 148 
3972 158 
3951 168 
3929 178 
3907 188 
3854 198 
3562 207 
3841 217 
3814 207 
3788 236 
3761 246 
3734 255 
3707 264 
3682 273 
3655 283 
3625 292 
3600 300 
3573 309 
3546 3158 
3519 327 
3491 335 
3464 344 
3436 352 
3409 360 
3381 368 
3353 376 
3329 asg 
3501 397 
3272 404 
3244 412 
3215 419 


©’s Trop. Long. 
in seconds. 
Total Corrn. 


+3079 
3077 
2074 
3072 
3070 
3067 
3065 
3062 
3060 
3058 


3055 
3053 
3050 
3048 
3046 
3043 
3041 
3038 
3036 
3034 


3031 
3029 
3026 
3024 
3022 
3019 
3017 
3014 
3012 
2979 
2947 
2914 


2882 
2849 
2817 
2784 
2752 
2719 
2687 
2654 
2622 
2589 


2557 
2524 
2492 
2459 
2427 
2394 
2362 
2329 
2297 

264 


2232 
2199 
2167 
2134 
2102 
2069 
2037 
2004 
1966 
1929 
1891 


2 


in seconds 
Patna. 


A.D. 
1840— 
1920 


+5139 
5143 
5149 
5155 
5162 
5168 
5175 
5181 
5188 
5164 


June 


5141 
5118 
5094 
5071 
5049 
5024 
5002 
4978 
4955 
4931 


4908 
4885 
4862 
4838 
4815 
4791 
4769 
4745 
4734 
4711 
4659 
4666 


4644 
4621 
4599 
4576 
4554 
4531 
4508 
4485 
4457 
4429 


4401 
4572 
4343 
4315 
4287 
4258 
4229 
4200 
4171 
4143 


4113 
4084 
4054 
4025 
3995 
3965 
3941 
3949 
3915 
3888 
3858 


August 


July 


Eng. date. 


Lat. 27° +15 
o o s a | 
ca = 2 ee /, 
Bg Sees 
ws 2 a3 09 
oY ral % 
a2 683 
ZA an Pe 
©) ] 
A. 
1 
1920 
—155 +3189 +454 
150 3187 4654 
147 3186 455 
132 3184 456 
123 3182 4657 
115 38181 457 
105 3179 458 
97 3178 459 
87 3176 460 
78 3174 457 
69 3173 455 
60 3L71 462 
52 3170 450 
41 3168 448 
32 3166 445 
24 3165 443 
14 3163 440 
5 3162 438 
+4 3160 435 
13 3158 433; 
22 3157 431i 
32 3155 428! 
41 3154 496 
50 3152 423: 
59 3150 42} 
68 3149 4196 
77 3147 4166 
86 3146 414] 
108 3144 4131 
119 3111 410 
129 3077 4084 
139 3044 4061 
149 3011 4038 
159 9977 4014 
169 2944 399] 
179 2911 3968 
189 2878 3945 
195 2844 39920 
208 2811 3897 
218 2978 3844 
227 2744 3844 
237 2711 3815 
246 Y678 37384 
256 2644 3755 
265 2611 3725 
274 2578 3695 
283 2545 3665 
292 2511 3634 
301 2478 3604 
310 2445 3574 
319 2411 3544 
328 2378 35614 
38386 2345 3482 
344 32311 3461 
353 2278 3421 
361 2245 3390 
369 2312 3359 
377 21738 Soa 
3891 2145 3305 
400 2112 38272 
407 2073 3240 
415 2034 3206 
422 1994 3179 


TABLE XIII. 173 
Sunrise from 23° to 27° N. Latitude. 


Lat. 23° wel Lat. 240 —876" Lat. 25° +1736" Lat. 26° +2264" Lat. 27° 4.1544” 
ng. Long. Long. Long. Long. 
op AD sp . a 
2. Js ©, oe a H a Py b0 : : © o0 ; 
ga Ou fa. ga noayg oa. n on Ay. . Se da ® am Se ea 
Se “ebes se SEbSe 82 22 Se Eds ge Settee a €4 Sg Ge 
a 2 acoO0Ss0 9 a,2 5 2 aeee 2 -o O88 & 3 : ofe — ¢ 8 08 5 
o§ 2 8 8g 6°86 ie Rad og 68 as OSs 3 6 a8 O85 f 4 2 a2O8sg 
a® Se gfe ¢2 Ke2sgte eS 8 FSgQss CS SPzage w C8 PEieB 
Se eetae wee ee eee PA One F eos -go Hee oe # £e ae ge 
<3) be) a | © an < & je>) one on eae gi om ey. i Piel on eal 
A.D. A.D. A.D. A.D. A.D 
1840— 1840— 1840— 1840— 1840 
1920 1920 1920 1920 1920 


4429 41955 +3144 
436 1916 3112 
443 1877 3080 
450 1838 8048 
457 1798 8015 
463 1759 2982 
469 1720 2949. 
476 1681 2926 
482 1642 2902 
488 1602 2877 


+420 4153441284 44422 +1639 +4499 
427 1501 1258 429 1604 471 
434 1469 1233 436 1570 444 
441 1436 1207 443 1536 417 
448 1404 1182 450 1502 390 
454 1371 11565 456 1467 361 
460 1339 1128 462 1433 334 
467 1306 1113 469 1399 317 
473 1274 1097 475 1864 299 
479 1241 1080 481 1330 281 


1 4424 +1744 43186 +4426 +1853 +3827 
2 431 1708 3157 433 1815 3796 
3 438 1673 3129 440 1778 3765 
4 445 1637 3100 447 1740 3735 
5 452 1601 3071 454 1702 3794 
6 458 1565 3041 460 1665 3672 
7 464 1529 8012 466 1627 3641 
8 471 1493 2998 473 1589 38609 
9 477 1457 2973 479 1552 3559 
10 483 1421 2952 485 1514 3537 


11 489 1385 2982 491 1476 3515 
12 495 13849 92912 497 1438 8492 
13 501 1314 2892 503 1401 3470 
14 507 1278 2872 509 1363 3448 
512 1242 2850 514 1825 3425 
16 517 1206 2829 519 1288 3402 
17 +522 1170 2808 524 12950 3379 
18 627 11384 2787 699 1212 3356 
19 532 1098 2766 634 (1175 3333 
20 537 1062 2744 #§39 1137 38310 


485 1209 1064 487 1296 263 
490 1176 1047 4493 12961 244 
496 1144 1081 499 1227 226 
502 1111 1015 505 1193 208 
507 1079 1007 4510 1159 #189 
512 1046 980 515 1124 170 
517 1014 963 520 1090 # i4l 
522 981 946 525 1056 #182 
527 949 929 £530 1021 113 
531 916 910 6535 987 94 


500 1524 %829 
506 1485 2805 
512 1446 92781 
517 1406 = 2755 
522° 1367 2730 
527 1328 2705 
532 1289 2680 
537 1250 2655 
542 1210 2629 


546 1171 2603 
550 1132 2577 
552 1093 2549 
554 1054 25621 


21 541 1026 2722 543 1099 3286 
22 545 990 2700 547 1061 3261 
23 546 955 2675 552 1024 3238 
24 647 919 2650 554 986 3212 
25 548 883 2624 5655 948 31235 556 1014 2492 
26 550 847 2600 556 911 3158 658 975 2464 
549 688 773 552 748 58 27 «4551 812 2575 558 872 3132 11 560 936 2436 
550 666 752 553 724 81 28 84553 ©6786 2551559 B44 = 105 12 562 906 2408 
551 G44 7340 555 2700S 108 29° 554 = 760 «2526 5600S 8816S 8078 # 1B = GL = 876 «= 2380 
552 +621 709 556 676 126 30 5555 733 «2500 561 )0=Sss 788 = 8051 2 14 566 845 2341 
553 «699 688557) sGH2_~—s«d‘CD 31 556 707 2475 5663 760 3025 § 15 568 = 815. 2323 

= 

ant 


6 570-785 = 2295 


536 884 893 539 953 74 
540 851 = 875 542 918 52 
544 819 857 546 884 32 
546 786 = 837 548 850 10 
547 754-8815 550 816 — 12 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 494 1563 2853 
27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
548 721 794 551 781 35 10 


Tamil, Avani; Malayalam, Chingam; Bengal, Bhadrapada. 
i 
or 


554 577 667 #49568 627 175 1 558 681 2451 5665 £731 # 2998 

555 6=s«dSHH“(OwsCiwK4G—<“<i«i‘iSGONC(‘<é‘éw‘C:*‘«d‘V 2 560 655 2427. 5667 4«®°'703 #+%2972 17 572-755-2267 
557 = «4533-626 i562 20S i579 217 3 662 629 2403 §70 675 2947 18 574 725 2239 
B59 5510s 605—iisi4A CHC 4 564 602 2380 572 647 2927 19 576 = 694 =: 2210 
561 488 685 566 581 359 5 566 576 2354 574 619 2895 320 578 664 2182 
562 466 564 5667 £44507 ~# 334 6 5668 550 2330 675 591 2868 21 579-634 = 2153 
B64 444 544569) 483~—S B07 7 570 6524 2306 577 £562 2841 22 381-604 =: 2.125 
566 422 523 571 «©9459 330 8 572 498 2281 5679 535 2314 23 583-5574 = - 2096 
567 399 501 572 435 354 9 574 471 2256. 580 6507 2786 24 584 543 2066 
567 377 478 #5672 #411 #379 10 5676 445 2231 «80 479 2756 25 584 633-2034 
568 355 456 5738 3886 403 ll 6577 «= 419-2205) 8k Ss 4500S 2729 =F 585 483 2004 


12 578 393 2179 582 «422 2701 gf 586 453 1974 
13 579 367 2152 683 394 2672 938 587 423 1944 
14 579 «= 840 ss 2125)s 83) S866) 2643 SB 587 392 1913 
15 579 314 2098 583 338 2614 30 587 362 «1881 
16 579 288 2071 #583 «©3810 2585 1 587 332 1850 
17 579 262 2044 583 282 2556 2 587 302 1819 
18 579 «©2360 «620170 683) 542527 3 587 372 1788 
19 579 209 1990 5683 226 2498 4 587 241 1757 
20 ~3=579 183 1963 4683 198 2469 5 B87 211 1725 
6 
7 
8 
9 


569 333) 43574 362 4:26 
5670 311 413 475 ©6388 450 
570. 288 390 675 814 475 
570 266 367 575 290 500 
570 244 34475 266s 2G 
5670 222 821 575 242 560 
670 200 298 575 218 675 
‘670 177 275 575 194 600 
B70 4155 4252 575 170 625 


5386 181 1693 
585 151 1661 
584 121 = =1629 


21 578 157 1935 582 169 2439 
22 577 131 =1907 581 141 =. 2409 
23 576 105 1878 580 113-2378 
24 575 78 1850 579 85 =. 2348 583 90 1597 
25 573 62 1821 577. 57 92817 10 581 60 1563 
26 572 26 861793 576 29 2287 11 580 30 =: 1531 


TT 569 133 228 574 145 651 
18 568 111 = 205 573 121 676 
19 567 89 181 572 97 702 
80 566 66 151 571 73 728 
81 564 44 132 569 49 755 


Tamil, Purattasi; Malayalam, Kanni. Bengal, Asvina. 
October 


82 563 22 108 568 25 781 

83 562 0 84 566 0 808 27 570 0 1764 57) OQ 2257 12 579 O 1499 

84 560 — 23 59 564 —- 25 835 28 568 — 27 1736 573 — 29 2226 13 577 — 31 1466 
862 29 566 54-1706 571 58 2195 14 575 62 1433 


85 568 46 34 562 50 


86 556 69 9 660 75 889 30 564 81 «1677 569 87 2164 15 573 94 1399 


174 


Day of 
Solar year. 


187 
188 
189 
190 
191 
192 
193 
194 
195 
196 


197 
198 
199 
200 
201 
202 
203 
204 
205 
206 


207 
208 
209 
210 
211 
212 
213 
214 
215 
21€ 


217 
218 
219 
220 
221 

222 

223 
224 
225 
226 


227 
228 
229 
230 
231 
232 
233 
234 
235 
236 


237 
238 
239 
240 
241 
242 
243 
244 
245 
246 


Lat. 23° 
by 
Su 8 e 
Bio oO 
oe ee 
°f c&8 
g ” eH 7) 
o 0 
Qe . 
© 
+554 —- 92 
551 114 
548 137 
54h 160 
542 183 
539 206 
536 229 
533 252 
530 975 
526 298 
522 321 
518 343 
514 366 
509 389 
505 412 
501 435 
496 458 
491 481 
486 504 
481 527 
477 550 
47 572 
466 595 
461 618 
455 641 
450 664 
446 688 
445 72) 
441 753 
434 785 
497 818 
420 850 
412 883 
405 915 
397 C48 
389 980 
381 1013 
373 1045 
365 1078 
357 1110 
348 1143 
310 1175 
332 1208 
323 1240 
314 1273 
306 1305 
297 1338 
287 1370 
278 1403 
269 1435 
260 1468 
251 1500 
241 1533 
242 1565 
993 1598- 
R15 1630 
205 1664 
196 1695 
186 1725 
176 1756 


-~-20" 
Long. 


Total Corrn. 
Indore. 


in seconds. 


2013 
2052 
2091 
2131 
2171 
2212 


Lat. 24° 
as | 
" a 
sy 43 
38 §8 
-& ra 77) 
Ba 28 
© 
4558 —100 
555 124 
52 149 
549 174 
546 199 
543 224 
540 249 
537 274 
534 299 
530 324 
526 349 
522 373 
518 398 
513 423 
509 448 
505 473 
500 498 
495 523 
490 548 
485 573 
481 598 
476 622 
470 647 
465 672 
459 697 
454 722 
450 748 
447 782 
444 817 
437 851 
430 885 
423 919 
415 954 
408 988 
400 1022 
392 1057 
384 1091 
376 = 1125 
368 1160 
360 1194 
351 =: 1228 
343 1262 
335 1297 
326 ©1331 
317 1365 
309 1400 
300 1434 
290 1468 
281 1503 
272 = -1537 
963. 1671 
254 1605 
245 1640 
236 1674 
226 1708 
Q17 «1743 
205 1776 
196 1807 
186 1838 
176 =: 1869 


—B76" 
Long. 


Total Corrn. 
in seconds. 
Anhilwad. 


= 
0 


1840— 
1920 


—916 
943 
971 
999 

1027 
1055 
1084 
1121 
1159 
1197 


1235 
1273 
1312 
1351 
1389 
1428 
1467 
1506 
1546 
1585 


1623 
1662 
1703 
1742 

782 
1822 
1869 
1897 
1935 
1976 


2017 
2058 
2101 
2142 
2184 
2227 
2268 
2307 
2346 
2385 


2425 
2464 
2504 
2544 
2584 
2623 
2663 
2704 
2744 
2784 


2824 
2864 
2905 
2945 
2986 
3026 
3069 
3109 
3150 
3191 


Days of solar 


Tamil, Aippasi; Malayalam, Tulam ; Bengal, Kartika. 


Tamil, Kartigai; Malayalam, Vrischikam ; Bengal, Margasira. 


months. 


TABLE XIIt. 
Sunrise from 23° to 27° N. Latitude. 
Lat 25° +1736” 
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ow fm 
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in seconds. 


Eqn. of time 


+562 
559 
556 
553 
550 
547 
543 
540 
536 
532 


528 
524 
520 
515 
511 
507 
502 
497 
492 
487 


483 
478 
472 
467 
461 
455 
452 
449 
446 
439 


439 
425 
417 
410 
402 
394 
386 
378 
370 
362 


353 
345 
337 
328 
319 
31i 
302 
292 
282 
274 


265 
256 
246 
237 
227 
218 
206 
197 
187 
177 


Long, 
bb 
8 4 id. 
“3 528 
aZroRg& 
6% 2 3 
a2 Ea & 
a) Pe 
Cr er 
© 
A.D. 
1840— 
1920 
—108 +1648 
135 =1618 
163 1587 
190 1557 
217 1697 
244 1497 
271 1467 
298 14928 
325 1388 
352 1348 
379 1308 
406 1269 
434 1229 
461 1188 
488 1148 
o15 = =1108 
542 1067 
569 1026 
596 985 
623 944 
650 904 
677 864 
705 822 
Taz 781 
759 739 
786 697 
812 658 
848 613 
884 580 
920 537 
956 494 
991 452 
1027 408 
1063 365 
1099 321 
1135 277 
1171 234 
1207 194 
1243 154 
1279 114 
1315 73 
1350 34 
1886 — 6 
1422 47 
1458 88 
1494 128 
1530 169 
1566 911 
1602 253 
1638 293 
1674 334 
1709 374 
1745 416 
1751 457 
1817 499 
1853 540 
1888 58 
1920 625 
1952 667 
1984 709 


Lat. 26° 42264" 


Long. 
‘ T tite 
a cand 
62 SEES 
“8 a&2568S8 
cg Fas 
a* o2 9428 
37 ne 8 
© 
A.D. 
1840— 
1920 
+567 —116 42133 
564 145 2101 
561 175 2068 
558 204 2046 
555 46=— «232 =: 2004 
552 262 1972 
548 291 1940 + 
545 320 1899 & 
541 349 1858 & 
537-378 :«=—«:1816 & 
B33 407 «1774 
599 436 1733 
525 466 1691 
520 495 1648 
515 524 1605 
511 553 1564 
506 5682 1521 
500 611 1457 
495 640 1435 
490 669 1392 
486 698 1350 
480 727 1307 
474 757 1963 
468 786 1219 
462 815 1175 
468 844 — 1134 
455 872 1093 
452 910 1052 
449 947 1012 
442 985 967 
435 1023 922 
428 1060 878 2 
420 1098 832 & 
413 1136 87% 
405 1174 7412 
397. 1211 696 
389 1249 649 
381 1287 609 
373 1324 568 
365 1362 528 
356 1400 486 
348° 1487 446 
340 1475 408 
331 1513 364 
322 1551 329 
314 1588 289 
305 1626 240 
995 1664 198 
096 2701 156 
977 1739 115 
968 1977 73 
259 1814 32 2 
919 1859 ne V1 G 
940 1890 52 9 
930 1928 92 Q 
991 1965 136 
2906 2004 184 
197 2036 225 
187 2069 268 
177 2101 310 


Eng. date. 


14 


E 
: 
2° 


Eqn. of Time 
in seconds. 


©'s Trop. Long. 
in seconds. 
 & pe Total Corm. et 


—125 + 


156 
187 
218 
250 
281 
312 
343 
374 
406 


437 
468 
499 
530 
562 
593 
624 
655 
686 
718 


749 
780 
811 
842 
874 
905 
936 
975 
1014 
1054 


1093 
1132 
1171 
1210 
1250 
1289 
1328 
1367 
1406 
1446 


1485 
1524 
1563 
1602 
1642 
1681 
1720 
1759 
1798 
1838 


1877 
1916 
1955 
1994 
2034 
2073 
2112 
2145 
2179 
2212 


1 
1 
1 
l 
1 
1 
l 
1 
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TABLE XIII. 


Sunrise from 23° to 27° N. Latitude. 
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Lat. 23° —20” Lat. 24° —876" Lat. 25° +1736" Lat. 26° +2264" Lat. 279 41544” 
Long. Long. Long. Long. Long. 
. wo : a0 4 on th By 
By ee Bee ee os 82826 .5 a? ee ee “eh. ae a et Gi 
Be ge heeue 25 SeEes Se $2 AEEES $6 <2 fe, 3 fg 42 Ee. 
>” See eee eae Leeeok oat 5 ghost CTS as eee 6 =§s «ves eee 
Peers e sew ree ee es OR OCR Ge Ck Pew eS 66S oo 7 es 
As a? Gu Sve he 4 gag == 5 oe 2 2 ap 4 Ca eae ‘on 2 H#OomWoOoSs 
Lenlr-} a a2 a- q dtsea 35 a q¢ 29 <a , fe r=] = os + oe 
° Oe Divet Eee O.n LP wrt i] 4 < On i ee | A os fA f- =) A oye, ne Os 
nw © a nS A - Bye nt Re ay a ihe oe 
A.D. A.D. A.D. A.D. A.D 
1840— 1340— 1840— 1840— 1840— 
1920 1920 1920 1920 1920 
247 +4166 —1786 —2252 +4166 —1900 —3232 #167 —2016  —751 4-167) ==9134) 2-353 +168 —2245 —.1]99 
248 156 1817 2293 156 1931 3273 67 « 2047 792 1457 2166 385 158 278 1949 
249 146 1848 2334 146 1963-3315 147 = 2079 834 147-199 438 148 312 996 
250 136....1878 « 2374 136 1994 3356 g 137. 211i 876 BST cen BRL ARO 138 9345 = 1329 
251 126 1909 2415 126 2025 93397 a 127 ....2148 918 127 2264 523 128 2378 1379 
252 116 1939 2455 116 2956) = 3438'S PRT ica vo °60 LY, «9295 565 119 -- 2412-5 a6 
253 106 1970 2496 * 106 2087 3479 io 207. ..22907 1609 LOT = 2329 GOS. 108. 2445.- 1459 
254 96 2001 2536 96 Q118 3520 = 97. 2239. 1043 97 2361 651 & 93..« S478 = 7509 
255 86 2031 = 2550 86 2149) 3534 SS 87 9271. 1056 87 2394 663 = 88 2512 1§14 
256 76 2062 2565 16 2180 3548 gg 77 +2303 = ©1069 77. 2496 6765 g 78. 9545 ~ 1595 
257 66 2092 2579 66..-2211. 3562.3 67 .. 2855 »-1089 67. 2459 638 x 68 2578 1537 
258 56 9193 2594 56 2242 3576 A 57 2366 1095 57 2491 701 5S’ 2612 wekh8 
259 45 2154 2609 45 2274 3590 a 46 2398 1109 46 2524 714 47 2645 1561 
260 35-2184 = 2623 35 2305 3604 : 36 2430 1123 36. .2556 726 37 2678 1572 
261 25 2215 2638 25 2336 3618 s 26 2462 1136 26 2589 739 27 2711 1584 
262 15 .. 2945. 9652 15 2367 3632 = 16 2494 1149 16 2621 751 17 2745 1596 
263 2 2276 2667 2 esos 3646 > 2 2526 1162 Do «2654 764 2 =< OT7S: SiGe7 
264 — 11 2307 2689 11 2429 3666 3 ll 2558 1185. —11 2686 76 Lin GR1 b.e2n631 
265 20 2337 2703 21 2460 3680 & 21. 9590 1198 F1-. 3739 798 2) SB845 2°3G43 
266 33. 2368 2718 33 2491 «33696 -> 34 9622 1211 34 2751 811 35 2878 1654 
267 43 2398 2732 43 2522 3710 2 44 2654 1224 44 9784 893 45 2911 1666 
268 53 9499 2747 53 2593 37 24 S| 54. 9685) 1937 54-2816 836 55. QO44 «1677 
269 64 2460 2762 64 2585 3738 a Gi 12717 «1251 65 2849 SA9 66 2998 16909 
270 74 2490 277 v4 2616 3752 3 75 2749 = 1265 75 9881 S61 7 «©3011 - 1709 
271 85 2521 2792 85 2647 3767 & 86 2781 1279 86-2914 875 87. 3014. --yF14 
272 95 2551 2806 95, 2678 - -3781..* 96 2813 1299 96 2946 887 97 3078 1726 
273 100 2582 2816 100 2709 3790 100 2845 —« 1299 100 2979 894 100. 3111 1730 
274 101 2612 2821 101 2740 38795 101 2876 1303 101 3012 897 10l 3144. 12733 
275 107 2616 2831 107 2744 3805 107 -..2879 1312 107 + 3014 905 107 3146 1741 
276 113. 2621 2842 113 2748 3815 1138. 2882 1321 113 3017 914 113 3147 1748 
277 120 2625 2853 120 2752 3826 119 2885 1330 119 3019 922 2 119 3149 1756 
278 126 2630 2864 126 2756 3836 126 2888 1340 125 3092 931 § 125 3150 1763 
279 132 2634 2874 132 2759 3846 1382 2891 1349 131 = 30%4 939 5 | 131 3152 1971 
280 139 2638 2885 139 2763 3856 138 %895 1359 137 3026 947 >: 137) B54 1779 


281 145 2643 2896 145 2767 3866 
282 151 2647 2906 151 2771 3876 
283 158 2652 2918 158 2775 3886 
284 164 2656 2928 164. 2779 3896 
285 170 2660 2901 170 2783 3868 


151 2901 1378 149 3031 964 19 Lith SI5T 5-3¥o4 
157 2904 1387 155 = BOB4. 973 20 155 3158 1801 
163 2907 1395 161 3036 61] Qi 161 3160 1809 


1 

2 

3 

4 

5 

6 144. 2898 1368 143 3029 956 18 43 3155 1786 
7 

8 

9 

10 169 2910 


1365 167. 3038 949 22 167 =—3162)—Ss«17796 


11 176 2913 1336 173 3041 918 23 173. 3163 1743 
12 182 2916 1306 179 3043 S86 24 179 8165 1709 
13 188 2919 1276 185 3046 854 25 185 3166 1676 
14 194 2922 1946 191 = BO48 822 26 191 3168 1643 
2926 1217 197 3050 791 27 197 3170 1€10 
16 207 2929 1187 203 3053 739 28 203° 3171 1677 
17 213 2932 1157 209 3055 727. 29 209 S173 1543 
18 219 2935 1127 215 3058 696 30 215 31T4 3610 
19 226 29388 1098 221 $060 G6L 31 221 , 3176 1477 
20 232 2941 1068 227 3062 632 14 227 3178 1444 


286 177 2665 2875 177 2785 3840 
287 183 2669 2849 183. 2791 3812 
238 189 2674 2822 189 2795 3783 
289 196 2678 2796 196 2798 3756 
290 202 2682 2769 202 2802 3728 
291 208 2687 2742 208 2806 3699 
292 216. -2691 92717 215 2810 3672 
293 221 2696 2690 221 42814 3643 
294 227 2700 2663 227 2818 3615 
295 234 2704 2637 234 2822 3588 


233. 3179 «1411 
939 318l 1377 


21 238 2944 1038 233 3065 BOL 
22 244. 2947 1008 239 38067 569 


296 240 2709 2610 240 2826 3559 
297 246 2713 2584 246 28389 38531 


Tamil, Yai; Malayalam, Magaram ; Bengal, Magha. 
= 
Or 


298 258 2718 2558 253 2834 3508 23 251 2950 979 245 3070 537 = 245 8182 1344 
299 959 2722 2531 259 2838 3475 24 257 2953 O49 251 8072 505 § 251 Bi84 E31) 
300 265 2726 2504 265 2841 3447 25 263 2957 919 958 3074 475 = 7 $186 — Tae 
301 272 2731 2488 272 2845 3419 26 269 2960 889 265 3077 444 263 3187 1245 


270 = =3189 L212 
277 8190 . 1280 
233 «63192 «1247 
235 $3153 £7910 


302 278 2786 «2452 978 2849 3391 27 276 2963 860 272 3079 413 
303 284 2740 2495 284 2453 3362 28 282 2966 830 279 3082 383 
304 Y92 «2744 82400 290 2856 32334 29 288 2968 800 Y85 8084 S51 
305 2994 2711 2369 292 2822 3302 30 290 2932 706 287 3046 315 


RON ODIHO AWN 
bw 


p= pe 


176 


TABLE XIII. 
Sunrise trom 23° to 27° N. Latitude. 
Lat. 230 —20" Lat. 24° —876" Lat. 25° +1736” Lat. 260 +2264” Lat. 27° +1 
Long. Long. Long. Long. 
: Bp & a ae : S ee es i. a, 
oe nee ee Coe ee 3. 8e S88 Ba. Ba ; ow $ 8s S28 Oe 
38 43 Sd Ges ce SEESS Gy 34 AZ ss cz A2eee § cE 7E EF 
me ss g8 58S ys e858= 4G SE gBSeG ye g2088 os 6S On 
ga 6S ESSERE CR PE GSE 6k Gk RR ASE Ck FS Zhe % 38 £3 q 
AS 4d. “2. fe “ea eek oo Me Sse Se a O86 ed flo 
n = file Dur aa gn Poet ni Q c.g arr eee > fe [Bors aad és) wen Ff ows 64" 
© © © © © 
A.D. A.D. A.D. A.D. A. 
1840— 1840— 1840— 1840— 184 
1920 1920 1920 1920 192¢ 
306 —297 —2678 —2339 —295 —2787 —3270 1 —293 —2896 —1733 --290 —3009 —281 12 —288 —8114 —1 
307 300 2646 2310 297 2758 8288 2 295 2860 699 292 2971 245 13 290 3074 
308 308 2618 2280 300 2718 3206 3 298 2824 666 295 2933 210 14 293 3036 
309 305 2580 2249 802 2684 3174 ; 4 300 2788 632 297 2895 173 15 295 2996 
310 808 92547 2219 305 2650 31483 & 5 3808 2752 599 300 2858 140 16 298 2957 
311 811 2514 2189 3807 2615 3110 & 6 305 2716 565 302 2820 104, 17 300 2918 
312 314 2482 2160 310 2581 3081 % 7 3808 2680 65382 305 2782 69 £18 303 2878 
313 816 2449 2129 812 2546 3046 8 810 2644 498 307 2745 3519 305 2839 
314 319 2416 2099 315 2512 3015 » 9 818 2608 465 310 2707 + 12420 308 2800 
315 322 2388 2070 817 2478 2981 S 10 315 2572 431 812 2669 36 2 24 310 2761 
= 
316 325 2350 2015 3820 2448 2994 11 318 2536 9372 315 2632 97 22 313 2722 
317 327 2318 1960 322 2409 2867 7 12 820 2500 318 317 2594 159 23 315 2682 
318 330 2285 1905 325 2374 2810 3 13 823 2464 254 320 2556 220 24 318 2643 
319 838 2252 1851 827 2340 2753 2 14 825 2428 194 322 2518 282 25 320 2604 
320 336 2219 1796 330 2306 2696 5 15 328 9392 185 325 2481 343 26 323 2565 
321 838 2196 1740 332 2271 26388 % 16 330 2356 76 827 2443 404 27 326 2596 
322 841 2154 1686 835 2287 2582 © 17 888 2320 17 330 2405 465 28 3828 2486 
323 344 2121 1631 387 2202 2524 3 18 335 2984 +4 48 332 2368 527 1 330 2447 
324 347 2088 1577 340 2168 2468 S$ 19 338 22948 101 335 2380 588 2 838 2408 
325 349 2055 1521 3842 2184 2410-3 20 340 2912 161 337 2992 650 3 335 2369 
326 852 2022 1466 3845 2099 2353 = 21 843 2176 299 340 2255 ‘Til 4 338 2330 : 
327 355 1990 1412 347 2065 2296 22 345 2140 279 342 2917 173 5 3840 2290 +41] 
328 858 1957" 1857 350 2080 2239 = 23 348 2104 338 345 2179 834 6 343 = 2951 § 
329 360 1924 13902 858 1996 2183 _- 24 350 2068 398 347 2141 896 7 3845 2212 14 
330 363 1891 1247 356 1962 2126 S$ 25 853 2082 457 350 2104 957 8S 348 2173 & 
331 366 1858 1192 359 1927 2069 © 26 355 1996 516 352 2066 1018 9 350 2134 2 
332 369 1826 11388 362 1893 2013 ° 27 358 1960 575 355 2028 1080 10 353 2094 3:3 
333 871 1798 1082 3865 1858 1956 28 861 1924 684 357 1991 #+41141 + «141 355 2055 38 
334 374 1760 1028 868 1824 1900 29 364 1888 702 3860 1953 1202 12 357 2016 46 
335 876 1728 972 871 41788 1848 1 367 1852 751 3863 1916 1268 18 359 1976 59 
336 $76 1670 914 5 871 “1798 1788 2 367 1790 818 363 1852 1827.4 14 359 1910 55% 
337 877 1613 858 3872 1669 1725 38 3868 1729 873 364 1788 189095 15 360 1844 65 
338 877 1555 800. 372 1609 1665 4 868 1667 935 864 1724 1454516 360 1778 73 
339 878 1498: 744 878 1550 1607 ~g 5 369 1605 996 365 1660 1517 17 + #£«©361 1712 7% 
340 378 1440 680 3878 14909 1547 5 6 869 1543 1058 365 1596 1571 18 361 1646 85 
341 879 1382 629 874 1430 1488S 7 870 1482 1118 3866 1533 1643 19 362 1581 91 
342 379 1895 572 3874 1371 14296 8 870 1420 1180 366 1469 1707 20 362 1515 98 
343, 380 14267 515 875 1811 1370~ 9 3871 18358 1294) 867 1405 1770 214 363 1449 105 
344 880 1210 456 $875 1252 1811 S 10 871 1297 1300 367 1841 1830 22 363 1833 111 
Ss) 
345 881 1152 401 9876 1192 12529 11 872 1235 1964 368 1977 1896 238 3864 1817 118 
346 381 1094 343 876 1182 1192 ¢ 12 872 1173 1496 368 1213 1960 24 364 1951 124 
347 382 1087 2987 377 1073 1184 8 13 373 1112 1486 369 1149 2003 25 365 1185 131 
348 882 979 229 377 1018 1074 8 14 3873 1050 1548 369 108 2087 26 365 1119 137 
349 388 922 178 378 954 1016s 15 874 988 1609 3870 1021 2150 27 366 1053 144 
350 288 864 115 378 894 956 +16 874 926 1670 3870 957 2213 28 366 987 150 
351 884 806 58 379 884° 897 § 17° ‘BY5 | 865 ‘1%81° 871° 804 (3376 “RO? 367. “sag =o 
352 384 749 1 879 775 8883 18 3875 808 1798 371 829 2340 30 367 856 163 
353 885 691 “+ 66 "880 715. VOOR 19. “876 “v4 eB > SIA! “Teg Bens ae 368 790 170 
354 885 6384 118 380 656 7208 20 3876 670 1945 372 702 2467 1 368 724 176 
355 $86 576 170 381 596 661-421 3877 618 1976 378 638 2530 2 369 658 183 
356 886 518 225 381 536 601 5 22 377 556 2088 3873 574 2694 3 369 592 190 
357 887 461 284 882 477 648 @ 28 3878 495 9098 874 510 2657 & 370 526 196 
358 887 403 842 382 417 483 © 24 878 4838 2160 874 446 2721 5 370 460 203 
359 888 346 398 8838 358 425: 25 879 $371 2221 375 382 2784 6 371 394 209 
360 888 288 466 383 298 3865 = 26 879 ~-809 2282 875 3818 2847— 7% 3871 328 216 
361 B89 230 518 3884 2388 306 8 27 380 248 2248 376 255 29108, 8 372 263 222 
362 889 178 570 884 179 247° 28 880 186 2405 3876 191 2974% 9 872 197 3229 
363 890 115 627 38 119 188 29. 881 225 2466 877 187 3037 #40 373 619] ~Sae 
364 390 58 «684. 885 60 129 80 881 63 2527 3877 64.3101 41 . 873 65 242 
365 891 0 "41 386 0 70 Bl 382 O 2588 378 O 3164 12 374 O 248 


ier ws 
Solar year. 


1 
2 
3 
4 
5 
G 
7 
8 
9 


10 


Lat. 28° +450” 


Eqn. of time 
in seconds. 


©’s Trop. Long. 
in seconds. 


+ 68 
136 
204 
272 
341 
409 
477 
545 
613 
681 


749 
817 
885 
953 
1022 
1090 
1158 
1226 
1294 
1362 


1430 
1498 
1566 
1634 
1703 
1771 
1839 
1907 
1975 
2044 


2085 
2126 
2167 
2208 
2248 
2289 
2330 
2371 
2412 
2453 


2494 
2535 
2576 
2617 
2657 
2698 
2739 
2780 
2821 
2862 


2903 
2944 
2985 
3026 
3066 
3107 
3148 
3189 
3230 
8271 
3312 
3311 


Long. 
Ping e. 
ESe 484 
sags Sag 
OSE ss 
Sey .8 
oS as | 
os gc 
A.D. 
1840— 
1920 
41523 —362 
1594 360 
1663 359 
1732 358 
1803 356 
1872 354 
1942 352 
2012 351 
2082 348 
2153 346 
2197 344 
2240 342 
2283 339 
2327 337 
2370 334 
2414 331 
2457 328 
2501 324 
2545 322 
2588 320 
2631 318 
2674 316 
2717 314 
2760 312 
2802 310 
2845 308 
2888 306 
2931 304 
2974 302 
3017 300 
3060 298 
3103 296 
3146 294 
3189 292 
3231 290 
3274 288 
3317 286 
3360 284 
3406 281 
3453 275 
3499 270 
3505 264 
3509 258 
3514 252 
3519 246 
3523 241 
3528 234 
3633 228 
3539 222 
3544 216 
3550 209 
3555 203 
3561 196 
3566 190 
3572 183 
3573 181 
3576 177 
3579 173 
3582 169 
3585 165 
3588 161 
3591 157 


©’s Trop. Long. 
in seconds. 
Total Corrn. 


+ 70 
140 
210 
280 
351 
421 
491 
561 
631 
701 


771 
841 
911 
981 
1051 
1122 
1192 
1262 
1332 
1402 


1472 
1542 
1612 
1682 
1752 
1822 
1893 
1963 
2033 
2104 


2147 
2189 
2232 
2275 
2317 
2360 
2403 
2446 
2488 
2531 


2574 
2616 
2659 
2702 
2744 
2787 
2830 
2873 
2915 
2958 


3001 
3043 
3086 
3129 
3171 
3214 
3257 
3300 
3342 
3385 
3428 
3428 


Lat. 29° +352” 


Long. 


in seconds. 
Delhi. 


Tamil, Chittirai ; Malayalam, Medam;Bengal, Vaisakha. 


Tamil, Vaikasi; Malayalam, Edavam,; Bengal, Jyeshta. 


Days of solar 
months 


TABLE XIII. : 
Sunrise from 28° to 32° N. Latitude. 
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Lat. 30° +152” 


Eqn. of time 
in seconds. 


—357 
355 
354 
353 
351 
349 
348 
346 
3+4 
342 


339 
337 
335 
332 
329 
327 
324 
322 
320 
318 


316 
314 
312 
310 
308 
306 
304 
302 
300 
298 


296 
294 
292 
290 
288 
286 
284 
282 
278 
273 


267 
261 
256 
250 
244 
238 
232 
226 
220 
214 


207 
201 
194 
188 
181 
179 
175 
171 
167 
163 
159 
155 


©’s Trop. Long. 
in seconds. 


+ 72 
145 
217 
290 
362 
434 
507 
580 
652 
724 


796 

869 

$41 
1014 
1086 
1158 
1231 
1303 
1376 
1448 


1520 
1593 
1665 
1738 
1810 
1882 
1955 
2027 
2099 
2172 


2216 
2261 
2305 
2350 
2394 
2439 
2483 
2528 
2572 
2617 


2661 
2706 
2750 
2795 
2839 
2884 
2928 
2973 
3017 
3062 


3106 
3151 
3195 
3240 
3284 
3329 
3373 
3418 
3462 
3507 
3562 
A553 


Long. 
‘ @ -s 
Pan 8 
. o= pa 
ose 28 
gag °3 
Sah Aa 
44 -~ ‘+ 
A.D. 
1840— 
1920 

+1515 -—353 
1390 351 
1463 350 
1537 348 
1611 347 
1685 345 
1759 3438 
1833 341 
1907 339 
1982 337 
2029 335 
2076 333 
2122 331 
2170 328 
2217 325 
2264 323 
2311 320 
2358 318 
2404 316 
2451 314 
2497 312 
2544 310 
2590 308 
2037 306 
2683 30+ 
2740 302 
2776 300 
2823 298 
2869 296 
2916 294 
2962 292 
3009 290 
8055 288 
4002 286 
3148 284 
3195 282 
3241' 280 
3288 278 
3336 275 
3386 270 
3437 264 
3444 258 
3449 253 
3456 247 
2463 241 
3469 236 
3476 229 
3483 223 
3490 217 
3496 211 
3504 205 
8511 199 
3518 192 
3525 186 
3533 179 
3535 176 
3540 173 
3545 170 
3550 167 
3554 164 
3559 161 
3564 158 


©'s Trop. Long. 
in seconds. 


+ 75 
149 
224 
298 
373 
447 
522 
596 
671 
745 


820 

894 

969 
1043 
1118 
1192 
1267 
1341 
1416 
1490 


1565 
1639 
1714 
1788 
1863 
1937 
2012 
2086 
2161 
2236 


2283 
2329 
2373 
2422 
2469 
2516 
2562 
2609 
2655 
2702 


2749 
2795 
2842 
2888 
2935 
2982 
3028 
3075 
3121 
3168 


3215 
3261 
3308 
3354 
3401 
3448 
3494 
3541 
3557 
3634 
3680 
3681 


Lat. 31° +332" 


Long. 
a a 
Ege 3 
Oo S 5 ae! 
625 ‘on 
oq | 
Bes | 
A.D. 
1840— 
1920 
+1544 13 
1620 14 
1696 15 
1772 16 
1848 17 
1924 18 
2001 19 
2077 20 
2154 B14 
2231 = 22 
5 
2280 « 23 
2328 24 
2374 25 
2426 26 
2476 27 
2525 28 
2574 29 
2623 30 
2671 4 
2720 2 
2769 3 
2817 4 
2866 5 
2914 6 
2963 7 
3012 8 
3060 9 
3117 10 
3157 se | 
3206 12 
3255 13 
3303 , 14 
3352 8 15 
3400 + 16 
83449 17 
3498 18 
3546 19 
3593 20 
3644 21 
3694 22 
3748 23 
3755 24 
3762 25 
3769 26 
3777 27 
37838 28 
3792 29 
3799 30 
3807 31 
3814 1 
3822 2 
3829 3 
3838 4 
3845 5 
8854 © 6 
3858 8 7 
3863 ™ 8 
3867 9 
3870 10 
2876 14 
3881 12 
3885 13 


Lat. 32° 
o. 7 
35S «a8 
. 2 o 
ga fa 
SA of 

© 
—-348 + 77 
346 154 
345 230 
344 307 
342 384 
340 461 
339 538 
337 614 
335 691 
333 768 
330 845 
328 922 
326 998 
324 1075 
$21 1152 
318 1229 
316 1306 
314 =1382 
312 1459 
310 1536 
808 1613 
306 1690 
304 1766 
302 1843 
800 1920 
298 1997 
296 2074 
294 21560 
232 2227 
290 2304 
288 2352 
286 2401 
284 2449 
282 2498 
280 2546 
278 2595 
276 2648 
274 2692 
272 2740 
267 2789 
262 2837 
256 2886 
250 2934 
245 2983 
239 §=8031 
233 3080 
227 3128 
231 3177 
215 8226 
209 3274 
203 3322 
197 3871 
190 93419 
184 3468 
178 3516 
174 3565 
170 = 3613 
166 3662 
162 3710 
158 3759 
154. 3808 
150 3810 


Tota] Corrn. 
in seconds. 
Lahore. 


178 


Day of 
Solar year 


Lat. 28° +460" 
Long. 
Be bo . . - 
ga SH Fas 
a8 BEOes 
SS BSA Yes 
j2 82 328 
eH 2" @ 
ge 28 oes 
© 
A.D. 
1840-— 
1920 
—154 +3310 +3594 
150 3309 3597° 
141 3308 B605 
132 8306 48612 
123 3305 3620 
1l4 ©3304 3628 
105 33038 3636 
96 3802 3644 
87 3301 3653 
78 3300 3628 
69 3299 3603 
60 3298 3578 
52 8297 3552 
41 3295 3529 
32 8294 3505 
23 32938 3480 
14 3292 3455 
5 3291 3430 
+4 3290 3405 
18 3289 3380 
22 3288 3355 
32 3287 3331 
41 3286 3306 
50 3284 3281 
59 $283 3257 
68 3282 39392 
TT 2338). 33207 
86 3280 3182 
109 3280 3171 
119 3246 3147 
420 » $212 -3123 
189 8178 3099 
149 3144 3075 
159 38110 3051 
169 3077 3028 
179 3043 3004 
189 3Q09 2980 
199 2975 2956 
209 2941 2932 
218 2907 2906 
228 2873 2875 
238 2839 2844 
247 2805 2812 
257 «2771 -3781 
266 2738 2749 
275 2704 2718 
284 2670 2686 
293 2636 2654 
302 2602 2622 
811 2568 2590 
320 25384 2558 
329 2500 2526 
8387 2466 2498 
845 2432 2460 
353 2399 2437 
862 2865 2396 
870 2331 2363 
378 2297 2830 
894 2263 2305 
402 2228 2272 
409 2187 2238 
417 2146 2205 
424 2105 2171 


Long. 
bh 
Ba 84 ea 
ag 4% Bae 
“i O oP o:cs 
"3 €8 5,39 
i2® 4% 926 
a4 a eS 
© 
A.D. 
1840— 
1920 
—153 43428 +3624 
149 38428 3628 
140 3427 83637 
131 3427 3646 
123 3427 3654 
114 3427 3663 
105 3427 3672 
96 3427 3681 
87 3427 3690 
78 3427 3663 
69 3426 3638 
60 3426 3612 
52 3426 8 =©63585 
41 3426 3561 
32 3426 3536 
23 3426 3510 
14 3426 3484 
5 3425 3469 
+4 3425 3433 
13 3425 = 3407 
22 3425 3382 
32 3425 3357 
41 3425 3331 
50 3425 3305 
59 3425 3280 
68 3424 3254 
77 3424 3228 
86 3424 3203 
109 +3424 3191 
119 3389 3166 
129 3355 = 33142 
140 3320 3118 
150 3285 3093 
160 3250 3068 
170 3216 3044 
180 3181 3019 
190 3146 2994 
199 3112 2969 
209- 3077 2944 
219 3042 2919 
229 3608 2886 
238 2973 2852 
248 2938 2820 
257 2903 2786 
266 2869 2752 
276 2834 2719 
285 2799 2685 
294 2765 2652 
303 2730 2618 
312 2695 2584 
320 2661 2549 
330 2626 2516 
338 2591 2482 
346 2556 2447 
354 2622 2412 
3863 2487 2378 
571 2452 2343 
379 2418 2309 
396 2383 2283 
405 2348 2249 
413 2305 2214 
421 2262 2179 
428 2220 2144 


Tamil, Ani; Malayalam, Mithunam; Bengal, Asha‘la. 


Tamil, Adi; Malayalam, Karkatagam; Bengal, Sravana, 


Days of solar 


TABLE XIII. 
Sunrise from 28° to 32° N. Latitude. 
Lat. 29° +352” 


months. 


« 


10 


Lat. 30° 4152” 


in seconds. 


Egn. of time 


—151 43553 43567 


147 
140 
131 
122 
113 
104 
96 
87 
78 


69 
59 
52 
41 
32 
23 
14 

9) 
+ 4 

13 


@®’s Trop. Long. 
in seconds. 


3554 
3555 
3555 
3556 
3557 
3558 
3558 
3559 
3560 


3560 
3561 
3562 
3562 
3563 
3564 
3565 
3565 
3566 
3567 


3567 
3568 
3569 
3569 
3570 
3570 
3571 
3572 
3572 
3536 
3501 
3465 


3430 
3394 
3359 
3323 
3288 
3252 
3217 
3181 
3146 
3110 


3075 
3039 
8004 
2968 
2933 
2897 
2862 
2826 
2791 
9755 


2720 
2684 
2649 
2613 
2578 
2542 
2507 
2472 
2427 
2383 
2338 


Lat. 31° +332” 


Long. Long. 
to 
a ui a4 Om aa 
Ege 82 Agee 
O88 +8 858986 
me rater ° ao 2 % rt 8 
oe) 6 ®. Bo eee 
5 gO ZA a oa 
: © 
A.D A.D. 
1840— 1840— 
1920 1920 
—1h3 43683 +3890 
3573 146 3684 3399 
3581 139 3686 3909 
3590 131 3687 3918 
3600 122 3689 3929 
3609 113 3690 3939 
3619 104 3692 3950 
3628 95 3693 3960 
3637 86 3695 3970 2 
3610 17 3696 3943.5 
3584 69 3698 3915. 
3558 59 3699 3888 
3530 51 3701 3860 
3505 41 3702 3834 
3479 32 3704 3807 
3452 23 3705 3780 
3426 14 3707 3752 
3399 5 3708 3725 
8373 +4 3710 3698 
3346 13 3711 3672 
3320 22 3713 3644 
3293 31 3714 3616 
3268 41 3716 3590 
3241 49 3717 3562 
3214 58 3719 3535 
3188 67 3720- 3508 
3162 76 3722 3480 
3134 ‘ 85 3723 3453 
8123 110 3724 3442 
3095 120 3688 3416 
3073. +130 3652 3390 
3047 140 3615-3363 & 
a | 
8022 150 3579 3337 
2996 161 3543 3312 
2971 171 3507 3286 
2945 181 3471 3260 
2921 191 3434 3233 
2894 201 3398 3207 
2869 210 3362 3180 
2844 220 3326 3152 
2808 230 3290. 3115 
2774 240 3253 3078 
2739 249 3217 3041 
2703 259 3181 3004 
2667 268 3145 2966 
2633. 277 3109 2928 
2597 287 3072 2891 
2561 296 3036 2854 
2526 304 3000 2815 
2490 814 2964 2778 
2453 322 2928 2739 
9418 831 2891 2701 
2882 340 2855 2664 
2345 348 2819 2625 
2308 3557 2983 2587 %& 
9273 865 2747 2548 & 
2236 «68738 «02710 «62509 & 
2199 381 2674 2471 
2175 402 2638 2445 
2187 410 2600 2406 
2100 418 25§3 2867 
2064 426 2506 2328 
2026 433 2460 2289 


Eng. date. 


Lat. 32° 
Eg 
© -« ° 
Eg At 
A eet 
eo § 9 
“8 £8 
gi nF 
© 
—146 +3813 
142 3815 
139 3817 
130 §=3819 
121 3822 
113. +3824 
104 3826 
95 3829 
86 3831 
77 3833 
68 3836 
59 3838 
51 3840 
41 3842 
32 3845 
23. 3847 
14 3849 
5 3852 
+4 3854 
13 3856 
22 3859 
31 3861 
41 3863 
49 3865 
58 3868 
67 3876 
76 3872 
85 3875 
110 3576 
120 3839 
131 3802 
141 3765 
151 3728 
161 3691 
171 3654 
181 3617 
192 3580 
201 3543 
211 3508 
221 3469 
231 3432 
241 3395 
250 3358 
260 3321 
269 3284 
278 3247 
287 3210 
296 3173 
305 3136 
314 3099 
323 3062 
332 3025 
341 2988 
349 ‘2951 
358 2914 
366 2877 
374 2840 
382 2803 
390 2766 
413 2728 
421 2679 
429 2630 
436 2582 


+ 


3s 


Solar year. 


Lat. 28° +460" 
Long. 
SS Pee 
fa S32 fgs 
we geegs 
a Pe es Te 

= i & 
q2 i 
gs aa Sat 
© 

A.D. 

1840— 
1920 
+433 4206442139 
440 2023 2105 
447 1983 2072 
454 1942 2038 
461 1901 2004 
467 1860 1969 
473 1819 1933 
480 1778 1908 
486 1737 1882 
492 1696 1855 
498 1655 1829 
504 1614 1803 
SiO 9 1674 A177 
616... 1633 -.1781 
521 1492 1723 
526 1451 1696 
531 1410 1669 
536 1369 1642 
541 1328 1615 
546 1287 1587 
550 1246 1559 
554 1205 1531 
556 1165 1501 
558 1124 1471 
560 1083 1440 
562 1042 2410 
564 1000 1380 
566 968 1350 
568 936 1320 
570 903 1289 
572 87L 1259 
574 839 1229 
577 807 1200 
579 775 1170 
581 742 1139 
583 710 1109 
5R4 678 1078 
586 646 1046 
588 6i4 1015 
589 581 982 
589 549 =949 
590 517 = 917 
591 485 885 
592 453 852 
592 420 619 
592 388 786 
592 356 = 752 
592 824 709 
592 292 686 
592 259 9652 
592 227 ~§©619 
591 195 585 
590 163-557 
589 131 616 
588 98 482 
586 66 447 
585 3 412 
584 QO 378 
682 — 83 343 
580 67 307 
578 100 272 


Lat. 29° 
on 
® a g e 
23 4% 
a 2 a2 
of 28 
d i] aH Q 
s= as 
© 

+436 42177 
444 2134 
451 2091 
458 2048 
465 2006 
471 1963 
477 1920 
484 19877 
490 1834 
496 1792 
502 1749 
508 1706 
514 1663 
520 1620 
525 1578 
580 1535 
585 1492 
540 1449 
545 1406 
550 =1364 
554 1321 
558 1278 
560 1235 
562 #81192 
564 1150 
566 1107 
568 1064 
570 1020 
572 995 
574 961 
576 927 
578 892 
E81 858 
583 824 
5 SD 790 
587 755 
589 721 
590 687 
592 652 
593 618 
593 584 
594 549 
595 515 
596 481 
596 447 
596 412 
596 378 
596 343 
596 309 
596 275 
596 241 
595 206 
594 172 
593 138 
592 104 
590 69 
589 35 
588 0 
586 — 35 
584 71 
582 106 


in seconds. 
Delhi. 


Total Corrn. 


Tamil, Avani ; Malayalam, Chinyam ; Bengal, Bhadiapada, 


Tamil, Puratiasi; Malayalam, Kanni; Bengal, Asvina. 


TABLE XIII. 
Sunrise from 28° to 32° N. Latitude. 
Lat. 30° +152” 


Davys of solar 
months. 


~~ 
COONA NRMP ON 


—" 
— 


12 


Long.., 
db 
oj oa dad. 
se “CERES 
“wS @«<aS52S 
°S £63 
nn ce 3 Nn 8 
q ~ « O, 
3A aa QA 
© 
A.D. 
1840— 
1920 
4438 42293 +1989 
445 2248 1952 
453 2204 1915 
460 2159 1877 
467 2114 1839 
474 2070 1802 
481 2025 1765 
488 1980 1735 
494 1936 1705 
500 1891 1674 
506 1846 1644 
512 1801 1613 
518 1757 1583 
524 1712 1552 
599 1667 1521 
534 1624 1489 
539 1578 1458 
544 1533 1426 
549 1489 1395 
554 1444 1363 
558 1399 1331 
562 1354 1298 
564 1310 1264 
566 1265 1229 
568 1220 1195 
570 1176 1160 
572 11382 1126 
574 1095 1091 
576 1059 1057 
578 1022 1022 
580 986 988 
583 949 954 
586 913 921 
588 876 886 
590 840 852 
592 803 817 
593 767 782 
595 730 747 
59T 694 711 
598 657 675 
598 621 637 
599 584 600 
600 548 564 
601 511 527 
601 475 489 
601 438 451 
601 402 414 
601 365 376 
601 329 338 
601 292 #8301 
601 256 263 
600 219 224 
599 §=6183 186 
598 146 147 
597 110 108 
595 73 68 
594 37 30 
593 QO — 9 
591 — 38 49 
589 75 88 
587 113 128 


Lat. 31° +332” 


1) 
SS gy 
Ag Re = 
=| 8 
BS §§9 
Se G R 
=| 
3 a 
+441 42413 
449 2366 
456 2319 
463 2272 
470 2226 
477 2179 
484 2132 
491 2085 
497 2038 
503 1992 
509 1945 
515 1898 
521 1851 
527 1804 
532 1758 
5638 1711 
543 1664 
548 1617 
553 =1570 
558 1524 
562 1477 
566 1430 
568 1383 
570 =: 1336 
572 1290 
574 1243 
576 =1196 
578 1157 
580 1119 
582 1080 
585 1042 
587 ~=1003 
590 964 
592 926 
594 887 
596 849 
597 810 
599 771 
6U1 733 
602 694 
602 656 
603 617 
604 578 
605 540 
605 501 
605 463 
605 424 
605 385 
605 347 
605 308 
605 270 
604 231 
603 192 
602 154 
601 115 
599 77 
598 38 
598 0 
596 — 40 
594 80 
592 120 


Long. 


in seconds. 
Simla. 


Total Corrn. 


A.D. 
1840— 
1920 


+2250 
2211 
2171 
9131 
2092 
2052 
2012 
1980 
1948 @ 
1915 %& 
s 
ee 


1883 
1850 
1817 
1785 
1751 
1719 
1685 
1651 
1618 
1584 


1550 
1515 
1478 
1442 
1405 
1369 
1332 
1295 
1259 
1222 
1187 


1160 
1114 
1078 
1041 
1005 
967 
931 
893 
854 
814 


775 
737 
698 
658 
618 
578 
538 
498 
458 
418 


September 


377 
337 
296 
255 
213 
172 
132 
90 
48 
6 


October 


16 
17 


Eng. date. 


179 


Lat. 32° —3s49r 


Eqn. of time 
in seconds. 


4444 
452 
459 


©’s Trop, Long. 
in seconds. 
Total Corr. 


+ 2533 


Long. 


in seconds. 
Lahore. 


See 
S50 


+ 1653 
1612 
1570 
1528 
1487 
1445 
1403 
1369 
1334 
1300 


1265 
1230 
1195 
1160 
1125 
1090 
1054 
1018 

982 

947 


911 
875, 
837 
798 
760 
721 
682 
643 
604 
566 
527 


488 
450 
411 
373 
334 
294 
256 
216 
175 
133 


92 

51 

9 

— 33 
75 
117 
159 
201 
243 


285 


328 
371 
415 
458 
502 
545 
587 
631 
675 
719 


Lat. 28° +460’ 
Long. 
Lets] 
 - o> al er 
ga Sad Ede 
| iS o8g 
r=} 5) BS 084 
Cf) ¥ 323% 
d® «©® §%@ 
ga ef Sak 
© 
A.D. 
1840— 
1920 
576 —133 4237 
578 166 201 
570 200 #164 
567 «-288)—Sts«d228 
564-266 92 
561 300 65 
557-388 17 
554-866 ~— 27 
550 400 72 
646 433 117 
542 466 =»«162 
588 499 206 
584s «53B.Ss«B 
529 566 =. 297 
524-599 B48 
520 633 ~=—- 888 
515 666 434 
509 699 481 
504 783 627 
499 766 678 
495 799 618 
489 832 664 
488 866 711 
477 899 758 
471 982 805 
468 966 849 
465 1000 893 
462 1041 937 
455 1082 985 
448 1123 1033 
441 1164 1081 
434 1204 1128 
426 1245 1177 
419 1286 1225 
441°. "3397" 1915 
403 1368 1365 
395 1409 18373 
387. 1450 1407 
379 1491 1457 
371 1532 1499 
362 1573 1462 
354 1613 1583 
345 1654 1626 
336 1695 1669 
327 1736 1712 
$318 1777 1736 
309 1818 1798 
299 1859 1842 
290 1900 1885 
281 1941 1928 
272 1982 1971 
262 2022 2014 
262 2063 2058 
243 2104 2101 
233 2146 2185 
223 2186 218% 
907 2228 2239 
198 2262 2282 
188 2296 2326 
178 2380 2870 


in seconds. 


Eqn. of time 


+4580 
577 
574 
671 
568 
565 
561 
558 
554 
550 


546 
542 
538 
533 
528 
524 
519 
513 
508 
503 


499 
493 
ABT 
481 
477 
‘473 
469 
465 
458 


451. 


444 
437 
429 
422 
414 
406 
398 
390 
382 
374 


365 
357 
348 
339 
330 
321 
312 
302 
293 
284 


275 
265 
255 
246 
236 
226 
208 
199 
189 
179 


TABLE XIII. 


Sunrise from 28° to 32° N. Latitude. 
Lat. 29° +352" 


Long. 
oD 
Buda | 
A RT oa 
aS O88 xe 
of = & °s 
tal w 
a. § T=) eaes| 
voi CS S 
ee 
A.D. 
1840—- 
1920 
—142 + 80 1 
177 42 2 
213 3 3 
248 — 35 4 
284 4 . 6 
319 «112 6 
355 161 £7 
390 197 a 5 
426 244 ©. 9 
461 290 $ 10 
= 
i) 
ist! 337 1) 
532 B84 12 
568 431 % 13 
603 499 = 14 
639 ©6620 — 16 
674 673 & 16 
710. «621 S17 
745 670 > 18 
781 "718 = 19 
816 165 & 20 
852 812 4 21 
887 861 & 22 
923 910. 3 28 
958 959 | 24 
99: 1005 “= 23 
1029 1062 §& 26 
1064 1099 © 27 
110¥ 1136 28 
1150 1196 29 
1192 1245 30 
1235 1295 A 
iSite ints. 
1321 1396 & 3 
1864 1446 & 4 
1406 1496 © 5 
1449 1567 § 6 
1499-°" 1598" 7 
1535 1641 8 8 
1578 1683 = 9 
1620 1726 & 10 
1663. 1770 g ll 
1706 1812 « 12 
1749 1856 a 13 
1792 1900 ‘9 14 
18384 1944 ‘c 15 
1877 1987 * 16 
1920 2031 2 17 
1963 2076 3S 18 
2006 2119 §& 19 
2048 2159 ~ 20 
2091 2207 = 21 
2134 2251 $8 22 
2177 «2296 :s 23 
2220 2340 & 24 
2262 2385 ™“ 26 
2305 2429 = 26 
2348 2482 § 27 
2383 2526 S 28 
2417 2570 29 
2452 2615 30 


Lat. 30° +152” 
Long. 

2. a sad 
fe S8Ea4 
is) _8 oa 
38 &8 O88 
,2 Fa as 

BA of £4 

© 
A.D. 
1840— 

1920 
+585 —151 —168 
582 188 208 
579 226 249 
576 264 290 
573 802 331 
570 339 371 
566 377 414 
563 415 462 
559 462 510 
555 490 559 
551 528 608 
547 565 656 
543 603 705 
538 641 755 
533 679 805 
529 716 853 
524 754 903 
518 792 954 
513 829 1003 
508 867 1053 
504 905 1102 
498 942 1152 
492 989 1203 
486 1018 1254 
480 1056 1305 
474 1098 1355 
473 1182 1401 
467 1177 1452 
460 1221 1503 
453 1266 1555 
446 1311 1607 
439 1855 1658 
431 1400 1711 
424 1445 1763 
416 1490 1816 
408 1534 1868 
400 1579 1920 
392 1624 1963 
384 1668 2007 
376 §=1713 =—.2060 
367 1758 2095 
359 1802 2138 
350 1847 2183 
341 1892 2227 
332 19387 2272 
323 1981 2316 
314 2026 2361 
804 2071 2406 
295 2115 2451 
286 2160 2495 
277 = =2205 2540 
267. 2249 2585 
257 2294 2631 
248 2339 2675 
238 2884 | 2721 
228 2428 2766 
208 2472 2822 
199 2507 2866 
189 2543 2912 
179 2578 2967 


Lat. 31° 4332” 
Long. 


Eqn. of time 
in seconds. 


in seconds. 
Tota] Corrn. 


©’s Trop. Long. 


in seconds. 
Simia 


eit 


Eng. date. 
Eqn. of time 


in seconds. 


in seconds. 


©'s Trop. Long. 
=Total Corrn, 


2582 
2630 
2679 
2728 
2765 
2802 
2839 


ies 
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TABLE XIII. 
Sunrise from 28° to 32° N. Latitude. 


Lat. 28° +460” Lat. 29° +352" Lat. 30° +152’ Lat. 31° +332! Lat. 32° —3498 
er: Long. Long. Long. Long. Long. 
ry) so no dp bp 

>) . o.. Te sage 2 = =e Oo . a. sa ws a + 8 : F - See 
ee oa sa Ede ga Sa ES. eo. ga Se dd, fe 84 ga. ad §@. bd 
° Se .8 S83 Ba BS ssa 88 226 8 S6e 3a (8 688 ase (Ee bee 
aa ao O8¢ 3° £2 ook Ce ber re) ae OSs a2 a8 oe Oo wd a,9° 5986 
ee ee | es sg eg 37% of 68 °° 2 foe. of 2 —E o.0o sco ~oee 
Pee see oe ce gts Gee FS ges ce Be gtk 4 SE FE 334 
Me ea pases Ge fo be° Fe og fa Sat dg fa Sa” # Ga Sa Ea 
WM —" o ey mr om eq” Q a" om = ga on en a f-a oO” Qn 
A.D. A.D. A.D. A.D. A.D. 
1840— 1840— 1840— 1840— 1840— 
1920 1920 1920 1920 1920 


4169 —2614 —3003 +170 —2745 —2962 15 +171 —2876 —3793 
159 2649 3048 160 2781 3013 16 161 2913 3840 
149 2685 3094 150 2817 3059 aj 151 2950 3887 
139 =2720) «63139 140 2853 3105 18 141 2987 3934 
129 2756 3185 130 2890 3152 19 131 3024 3981 
1l9 2791 3230 120 2926 3198 .. 20 121 3061 4028 
109 2827 3276 110 2962 3244 21 111 3098 4075 

99 2862 3321 100 2998 28292 22 101 3135 4123 
89 2898 3330 90 3034 3300 91 3172 4131 
79 «=6.2933 =. 338340 80 3071 8309 24 81 3209 4136 


—2364 —2414 +4169 —2487—2660 
2397 2457 159 2521 2704 
2431 2501 149 2556 2749 
2465 2545 189 2591 2794 
2499 2589 129 2626 2839 
2533 2633 119 2660 2883 
2567 2677 109. 2695 2929 
2601 2722 99 2730 2973 
2635 2733 «89 2764 ~=—2983 
2669 2744 79 2799 2993 


— 
CD OAINO PRP WH 


December 
ie] 
GW 


69 2969 3349 70 3107 3317 25 71 «63246 ©=4146 
59 3004 3358 60 3143 3326 26 61 3283 4154 
48 3040 3368 49 3179 3335 27 50 3320 4162 
14 38 3075 3378 39 3215 3344 28 40 3357 4170 
15 28 3111 3387 29. 3252 3352 29 30 3394 4178 
} 18 3146 3396 19 3288 3361 30 20 3431 4186 
17 2 3182 3412 2 3324 3376 31 4 3468 4199 
18 — 11 3217 3424 — 11 3360 3388 4 —12 3505 4213 
19 21 3253 = 3.433 21 3396 3396 28 3542 4226 
20 36 3288 3448 37 =634383 = 33412 38 3579 4234 


~ 
— 


2703 2775 69 2834 3003 
2736 2766 59 2868 3013 
2770 2778 48 2903 3025 
2804 2790 38 29388 3035 
2838 2801 28 2973 3045 
2872 2812 18 3007 3055 
2906 2828 2 3042 3071 
2940 9842 — 11 3077 3084 
2974 2853 21 3111 3094 
3008 2868 36 3146 3110 


_—— 
wr 


21 46 3324 3457 47 3469 3421 48 3616 4242 


2 
3 
3042 2879 46 3181 3120 4 
22 56 3359 = 3466 57 3505 3429 5 58 3653 4250 
6 
7 
8 


3075 2890 56 3215 3130 
3109 2902 67 38250 3141 
3143-2914 77 3285 3151 
3177-2926 88 3320 3162 


23 67 3395 3476 68 3541 3439 69 3690 4258 
24 77 ~=—- 33480) 33486 78 3577 3447 79 3727 4266 
: 25 88 3466 3496 89 3614 3457 90 3764 4275 
3211 2937 98 3354 3172 26 98 3501 3505 99 8650 3465 9 100 3801 4283 
3245 2948 108 3390 3182 27 108 3537 3515 109 3686 3474 10 110 3688 4290 
3280 2949 100 3424 3173 28 100 3572 3506 98 3724 3460 aa 98 3876 4275 
3281 2949 106 3424 3181 29 106 3571 ~=3811 104 3722 3464 12 10i 3874 4280 


Tamil, Margali ; Malayalam Dhanus; Bengal Pausha. 
¢ 
o 


112 3571 3517 110 3721 3469 13 110 3871 4283 
118 3570 3522 116 3719 34973 14 116 3869 4287 
124 3569 3526 122 3718 3478 15 122 3867 4291 
130 8568 3532 128 3716 3482 128 3864 4294 
136 3568 3537 134 3715 3487 17 134 3862 4298 
3567 3543 140 3713 3491 18 140 3860 4302 
148 3566 3548 146 3712 3496 19 146 3858 4306 
154 3566 393554 152 3710 3500 20 152 3855 4309 
160 3565 3560 158 3709 3506 21 158 3853 4814 
166 3564 3523 164 3707 3465 22 164 3850 4927) 


176 112 3282 3956 112 3424 3187 
77 118 3283 2963 118 3424 3193 
‘78 124 3284 2970 124 3424 3199 
79 130 3285 92977 130 3425 3205 
‘80 136 3287 2985 136 3425 3211 
‘81 142 3288 2992 142 3425 3217 
182 148 3289 2999 148 3425 3224 
83 154 3290 3006 154 3425 3230 
84 160 8291 2992 160 3425 3236 
85 166 3292 2977 166 3425 3199 


January. 
-_ 
o 


—" 
SCHODAIMMTEWHe 
— 
cs 
bo 


s 

fo) 

2 

| 
86 172, 3293 2942 172 3426 «3163 @ il 172 3564 3483 170 38706 3425 23 170 3848 4999 
‘87 178 3294 9907 178 3426 3126 .. 12 178 3563 3444 176 3704 3384 24 176 3846) 4186 
88 184 3295 2872 184 3426 38089 g 138 184 3562 3406 182 3703 3344 25 182 3844 4)44 
89 190 3296 2837 190 3426 3052 S Il 190 3561 3367 188 3701 3303 96. 188 | 3841-470) 
90 196 8298 2803 196 3426 3016 § 15 196 3561 3329 194 3700 3262 27 104 3839 4059 
91 202 3299 92768 202 3426 2979 S 16 202 3560 3290 200 3698 3222 28 200) 3337-4016 
92 208 3300 2733 208 3426 2942 — 17 208 3559 3252 206 3697 3181 29 26 3835 3974 
93 214 3301 2698 214 3426 2906 & 18 214 3559 83213 212 3695 3141 30 212 3832 3931 
‘94 220 3302 2663 220 3426 2869 3 19 220 3558 3175 218 3694 3100 31 218 3830 3889 
95 226 3303 2628 «66226 «3427-2832 S 20 226 «3557 «8136 = 224 8692-3059 1 223 3828 38845 
96 232 3304 2593 232 3427 2796 S 21 232 3557 3098 230 3691 2999 2 229 3825 3803 
97 238 «93305 2558 238 3427 2759 -- 22 2388 3556 8059 235 3689 2977 . 3 234 3823 3759 
98 244 3306 2523 244 3427 2722 ‘a 238 244 3555 3021 240 3688 2936 ie 4 239 3821 3716 
99 250 3307 9488 250 3427 2685 “t 24 250 3554 2992 245 8686 2894 53 5& 244 3818 3672 
00 266 3309 454 256 3427 2649 25 255 3554 2943 250 368 2452 82 6 249 3816 36381 
01 262 3310 2419 262 3427 2612 § 26 260 3553 2903 255 3683 2807 g, 7 £254 3814 3585 
02 268 3311 2384 268 3428 2575 NS 27 265 3552 2864 260 3682 2769 8 260 3812 3543 
03 274 3812 2349 273 3428 2538 28 =6270)»=— 35520 2824 266 3680 2729 9 265 33809 3499 
04 280 33812 2314 278 3428 2500 29 276 3552 2786 272 3680 2688 10 270 3808 3456 
05 282 8271 2275 280 3385 2459 30 378 3507 2743 274 3683 2643 14 - 272 38759 3419 
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TABLE XIII. 


Sunrise from 28° to 32° N. Latitude. 


Lat. 28° +460" Lat. 29° +352” Lat. 30° +152’ Lat. 31° +332” Lat. 32° —2 
Long. Long. Long. Long. Le 
: af ; p 
: oh 4 P , 7) . ‘ th 
fa a. o.. F rs “ | : i : - Y : r=) i ere ©. a B qd a ©. Ss > = 
wf £4 88 Fae 8&2 344 G4. 3, 86 84 Edu £24 $8 4, 2 34 SS ES 
So, 26 “8 Sas Fe 6s bas 823 *@ se Bee Bs a naa § 328 "8 38 
ti 2 ak OF wi & 2.9 Oss ut $8 68 O88 ~S £B VS ~weZ &S OF' 
D> So 5 > = © © © us 6.6 © 5 o SE : 5 o8 
3 Soa a. Sse 3s ai ga is BA 2 ea® gc na Be oa te aia ra =" 
a © A.D 7 A.D © A.D . Al 
A.D. * . . . . . 
1840— 1840— 1840— 1840— 184 
1920 1920 1920 1920 192 


—280 —3463 —2701 -—276 —-3587 —2599 12 --274 —3711 —33¢ 
283 3418 2659 279 3540 2556 13 276 §=6—63662 = 331 
285 3374 2617 281 3494 2511 14 278 3614 327 
287 38329 2574 283 3447 2466 15 281 3565 322 
290 3285 2533 286 3400 2422 16 283 3617 317 

2490 288 3354 2378 17 285 3468 313 

294 3196 2448 290 3307 2333 18 287 3420 308 


306 —285 —3230 —2237 —283 —3343 —2420 
307 287 3189 2198 285 3300 2379 
308 290 3148 2160 288 3257 2339 
309 292. 3107) 2121 290 3214 2298 
310 295 3067 2084 293 S172 2264 
311 297 3026 2045 295 3129 2218 
312 300 2985 2007 298 3086 2168 


— 
OSs DAG VS DO 
Lo] 
© 
b 
ee 
Le] 
~ 
on) 


313 302 2944 1968 300 3044 2138 297 3161 2406 293 3261 2290 £19 289 3371 308 
314 305 2903 1930 303 3001 2098 299 3107 2364 295 3214 2245 220 292 3323 299 
315 307 2862 1891 303 2958 2057 301 3062 2321 297 3167 2201.5 21 294 3274 294 
os 
316 310 2821 1826 308 2916 1990 11 304 3018 2252 300 3121 2129 22 296 3226 287 
317 812 2780 1760 310 2873 1922 12 306 2973 2181 302 3074 2057 23 298 3177 279 
318 315 2739 1695 313 2830 1855 13. 308 2929 2111 304 3028 1984 24 300 3129 272 
S40 R17 eas geo) 6 3u6 C8787. «1987 14 Bll 2884 2041 307 2981 1913 25 303 3080 264 
320 320 2658 1567 318 2745 1719 15 313 2840 1971 309 2934 1840 26 305 3032 257, 
321 322 2617 1497 320 2702 1651 16 315 2795 1901 311 2888 1768 27 307 2983 249 
322 325 2576 1432 323 2659 1584 17 318 2751 1831 314 2841 1696 309 2935 242 
323 327) «2535 «1866 = 885) 2617) 1S 18 320 2706 1761 316 2795 1624 311 2866 234 


19 322 2662 1690 318 2748 1551 
1621 321 2701 1480 


324 330 2494 1801 328 2574 1449 
325 332 2453 1235 880 2531 1381 


bo bo 
_ Oo 
ee eo 
bo +t 
— or 
bo to 
or len) 
~ _ 
oN] ~l 


326 sao 2412 ~1170 332 2489 1313 
327 337 23871 1104 334 2446 1245 
328 340 2330 1039 336 ©2403 LIV? 
329 342 2289 973 338 2360 1109 
330 3845 = 2.249 903 340 2318 1040 


22 329 2528 1480 325 2608 1335- 
‘ 1410 327 2562 1264 
24 333 2439 1339 329 2515 1190 
25 335 2395 1269 331 2468 1117 


tw 
~~ 
4) 
je) 
— 
No 
> 
TL 
i 


28 
1 
2 
3 
1551 323 2655 1407 + 318 2741 212: 
5 
6 
7 
8 
9 


Tamil, Masi ; Malayalam, Kumbam, Bengal, Phalguna. 


S31 347 99208 <s841 349 2975 -. 972 26 . 337 2350 1199 383 2422 1045 $28 2498 185) 
Bag 349 “2167 26775 B44 «2232 _. 904 27 339 2306 1128 # 335 2875 972 10 330 2450 += 167¢ 
333 351 «-2126)=— 709s 3346S 2190 ~—Ss 836 28 341 2261 1058 337 2329 900 14 °&4332 2401 1605 
Baek 56353 2085 <te48 348 2147 768 29 343 2217 987 339 2282 827 12 334 2353 152% 
335 355 2044 577 350 2104 700 l 345 2172 .917 (341 89386 ss 48 2336 Sane 
3386 355 1976 509 330 2034 630 2 345 2100 845 341 2161 680.14 336 2227 
337 356 «©1908 «64423511964 = 561 3 346 2027 773 342 2087 6075 15 337 2150 
S38 6356 1810 e374 351 1894) 491 4 346 1955 701 342 2012 532316 337 2074 
Bae fe8b7 24772. cus0y © 4n9 3824, 422 ~- 5: "347 4882 = 499. (ei 7088 “ake “A ee 
340 (357 «#1704 «239 «6352S «1753S 351 SG B47) «1810-557 )~Ss 8343)s«:1863) 0S 384 S18 ~=— 338-1920 
341 358 1635 17i we 2 16S 063 .  F “ain Tes 486 344 1789 311 19 © 339 1843 
S42 358 1567 103 .968 1613 _ 212 3 8 348 -1665 413 - 344 1714 ©2336 20 389. 1966 
343 359 1499 36 ait -1643. . 148 2 co “349 1593 “Sigs “Sdn 3680 Fags 3S 6S 
S4i 359 1431 4+ 32 354 1473 73% 10 349 1520 269° 345 1565 88 22 340 1613 

a4 
345 360 1363 100 365 1403 3s 11 350 1448 198 346 1491 14 23 341 1536 
346 360 1295 168 355° 1333 + 66 .- 12 350 1376 126 346 1416 461 24 341 1459 
Sad 6-961 69027 =<995.. 356 1969 =: 198 Bo ya 362. Tas 54 46347 «21842)0—Ssid34sC HCO8KD_Ss«d1388D 
348 361 1159 303 356 1193 205 14 351° (1231 + 18 347 1267 209 26 342 1306 
349 362 1091 370 357 +1123 27t 2 15 852 1158 90 348 1193 282 27 343 1229 
350 362 1023 439©«©6357 «41052 «40346 BS 16) «0352 )«(«:1086-~Ss(«éd62)Ssi348 «C118 )Ss 3570's SBSC«OKBSCé«id2z~CCSV 
351 363 954 506 357 982 415 <5 17 3852 1014 234 349 1044 430 29 344 1176 
352 363 836 574 358 912 485 § 18 353 941 306 349 969 505 SO 344 998 
353 364 «818 G41 358) 842 OHA S 19 «8358S 869° 379 349s 8895S i79)s BACBKA9BD 
B54 - 364-. 750. 709 . 368 — 772 626 § 20 353 796 «451 350 880653 4 345 8465 
355 365 682 776 359 1702 691 ~ 21 354 724 522 350 746 727 4 345 768 
356 365 614 844 «359 «632 765 . 22 354 652 594 350: 671 #802 3 345 £691 
357 366 646 911 860 662 833 § 23 “854 #579 667 361 89? 876 a2 346 614 
358 366 478 979 360 492 903 @ 24 355 507 738 351 522. 980— & 346 4638 
359 367 410 1046 360 422 973 ® 25 355 434 821 351 448 1024 & 6 346 461 
360 367 342 1115 361 351 1042 |. 26 355 362 876 352 373 1098< 7 347 384 
361 368 273 1182 361 281 1113 “3.27 356 290 954 352 299 1172 8 ~347 307 

8 

S 


362 368 205 1250 361 211 =1183 
363 368 137. 1818 362 141 1252 
364 __—s3867 69 1387 362 #t 9809 
365 367 0 1455 862 O 1392 


28 356 317 =1027 352 224 1247 9 347 230 
29 356 145 1099 353 150 =1320 10 348 154 
‘ 1171 353 75 =: 1395 11 348 77 
1243 353 0 1469 12 348 0 


oo 
= oO 
Ww os 
or Or 
aN 

~~] 
Ow 


Solar year. 


COMDNAORWN- 


Lat. 33° —480" 


Eqn. of time 
in seconds. 


—343 
341 
340 
339 
337 
336 
334 
339 
330 
328 


326 
324 
322 
319 
316 
314 
312 
310 
308 
306 


304 
302 
300 
298 
296 
294 
292 
290 
288 
286 


284 
282 
280 
273 
276 
274 
272 
270 
269 
264 


260 
254 
247 
242 
236 
231 
224 
218 
212 
207 


201 
195 
188 
182 
176 
172 
169 
166 
163 
160 
157 
154 


Long. 
3 
Hg ége 
.£ 68 
aeogs 
n242e 
HH? s 20 
of Of” 
a) 
© 
A.D. 
1840— 
1920 
+ 79 + 840 
158 921 
238 1002 
317 1082 
396 =: 1168 
475 1243 
554 1324 
634 1406 
7130-1487 
792 1568 
871 1620 
950 1673 
1030 91725 
1109 «(1778 
1188 =61832 
1267 =—-:1884 
1346 1936 
1426 =1989 
1505 =. 2041 
1584 2093 
1663 2145 
1742 §=219% 
1822 2250 
1901 2302 
1980 2355 
2059 2407 
2138 2459 
2218 2512 
2297 2564 
2376 2616 
2426 2669 
2477 9=2721 
2527 92773 
2577 . 2826 
2628 2878 
2678 2930 
2728 2983 
2779 = 3035 
2829 3056 
2879 3142 
2929 ©3196 
2980 3205 
3030 3215 
3080 3224 
3131 = 3233 
3181 3241 
3231 3251 
3282 3260 
3332 3270 
3382 3278 
3433 3287 
8483 3296 
3533 3306 
3584 3316 
3684 3325 
3684 3332 
3735 3338 
3785 = 3344 
3835 =. 3351 
3886 3357 
3936 3363 
3939 3369 


Eqn. of time 
in seconds. 


—338 
336 
335 
334 
332 
331 
330 
328 
326 
324 


321 
319 
317 
315 
312 
310 
308 
306 
304 
302 


300 
298 
296 
294 
292 
290 
288 
286 
284 
282 


280 
278 
276 
274 
272 
270 
268 
266 
264 
261 


258 
252 
245 
240 
234 
228 
222 
216 
210 
205 


199 
193 
186 
180 
177 
174 
171 
168 
165 
162 
159 
156 


Long. 
2» 
sé Fas 
as ose 
23 3 3 8 
28 bavi 
© 
A.D 
1840— 
1920 
+ 82 +1148 
1631231 
245 1314 
326 1396 & 
408 1480 % 
490 1563 & 
571 1645 8 
653 1729". 
734 1812 3 
816 1896 = 
RQ 
898 1951 .- 
979 2005 & 
1061 2059 & 
1142 2112 3 
1224 2167 - 
1306 ©2221 § 
1387 2275 3% 
1469 2329 = 
1550 2388 8 
1632 24375 
1714 2491 & 
1795 62544 & 
1877 _ 2598 3S 
1958 2652 0 
2040 2706 2 
2122 2760 § 
2203 2814 & 
2285 2868 
2366 2921 
9448 2975 
2500 3029 
2552 3083 
2604 3137 
2655 3201 
2707 “8245 3 
2759 3299 
2811 3352 8 
2863 3406 = 
2915 3460 _> 
2967 3515 5 
3019 3570 % 
3070 3580 -- 
3122 3591 © 
3174 3600 $ 
3226 63610 8 
8278 3620 8 
3330 3630 2 
3382 38640 8 
3433 3650'S 
3485 3659 S 
= 
3537 3669 .. 
8589 3679 
3641 3690 
3693 3700 8 
8745 3707 ~. 
8797 37143 
3848 3721 § 
8900 3728 5 
3952 3735 
4004 3742 
4056 3749 
4060 8756 


TABLE XIil. 
Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
Lat. 34° —229/' 


Days of solar 
months. 


= — : 
bus SCC ONATYF WSN 


ee 
COMO ONS CrP & bd 


pp we 
— 


22 


— 
SOC ONAN OF OW = 


CVC aONonerFtwONe 


wher 
owe 


24 


bt bp 
co Cr 


Lo) 
~~ 


2€ 
29 
30 
31 
32 


Lat. 35° —1592" 


Eqn. of time 
in seconds. 


©’'s Trop. Long. 
in seconds. 


4 84 
168 
252 
336 
420 
504 
588 
672 
756 
840 


924 
1008 
1092 
1176 
1260 
1344 
1428 
1512 
1596 
1680 


1764 
1848 
1932 
2016 
2100 
2184 
2268 
2352 
2436 
2520 


2574 
2628 
2683 
2737 
2791 
2845 
2899 
2953 
3008 


3062 - 


3116 
3176 
3224 
3279 
3333 
3387 
3441 
3495 
3550 
3604 


8658 
8712 
8766 
3821 
BS75 
3929 
3983 
4037 
4092 
4146 
4200 
4205 


Long. 


in seconds. 
Kabul. 


yi Total Corrn. 


665 
721 
778 
835 
891 
947 
1003 
1059 
1116 
1172 


1228 
1284 
1340 
1397 
1453 
1509 
1565 
1621 
1678 
1734 


1790 
1846 
1902 
1959 
2015 
2071 
2127 
2183 
2240 
2296 


2352 
2363 
2375 
2885 
2396 
2406 
2418 
2429 
2438 
2448 


2459 
2470 
2482 
2492 
2499 
2508 
2517 
2526 
2h 34 
2543 
2552 
2561 


Lat. 19°—692" 
Long. 
® a j 
Aa Sa Ads, 
SE BEES 
44 O 3.20 6 2 
“5 “ch eu 
- g oa ¢ ae 
ga oA 8m 
© 
A.D. 
1840—- 
1920 
—405 + 50 °— 47 
403 100 + 5 
401 150 57 
400 200 108 
398 250 160 
396 300 212 
394 350 264 
392 400 316 
390 450 368 
387 500 421 
385 550 450 
382 §00 479 
380 650 508 
377 700 538 
374 750 568 
371 800 597 
367 850 628 
364 900 658 
361 950 657 
357 1000 718 
354 +1050 748 
350 ~=—-:1100 778 
.3846 1150 809 
342 1200 840 
$388 1250 870 
334 1800 901 
330 =©1350 932 
326 1400 963 
322 1450 993 
354 1500 988 
349 1527 1020 
344 1553 1051 
339 1580 1083 
323 1607 1116 
328 1634 £1147 
322 1660 1180 
316 1687 1213 
otk Tye: 2286 
305 17410 1277 
299 1767 1310 
293 1794 1348 
286 1820 = 1348 
280 1847 1342 
274 1874 1540 
267 1900 1341 
261 1927 13839 
254 1954 1839 
247 1981 1339 
241 2007 #1838 
2384 2034 1338 
227 2061 1338 
220 2087 1338 
213 2114 #1338 
206 2141 1338 
199 2167 1836 
192 2194 13387 
184 2221 1338 
177 +2248 13388 
169 2274 1839 
162 2301 £1839 
179 2828 1315 
171 2321 1316 


April 


May 


June 


Eng. date. 


183 


Lat. 22°59 +3020" 


Eqn. of time 
in seconds. 


—391 
oS9 
B87 
386 
384 
382 
380 
378 
375 
373 


371 
369 
366 
363 
360 
357 
354 
352 
348 
344 


341 
338 
335 
333 
330 
327 
32+ 
321 
318 
334 


331 
327 
324 
320 
316 
31% 
308 
303 
297 
291 


285 
279 
273 
267 
260 
254 
247 
241 
235 
228 


221 
214 
207 
200 
193 
186 
179 
174 
168 
162 
171 
164 


Long. 
e 
bag Hag 
mS BS 
25 0 55 
3 +60 
£3 age 
Pie one 
Por are | 
© 
A.D. 
1840— 
1920 
+ 57 +3891 
113 3877 
170 3936 
227 ©3993 
283 4052 
340 94111 
396 4170 
453 4229 
510 4289 
567 4347 
623 438) 
679 4415 
736 4450 
792 4485 
850 = 4520 
906 4555 
962 4590 
1019 +4624 
1072 4660 
1133 ©4696 
1190 4731 
1246 4766 
1303 4801 
1359 4835 
1416 4870 
1473 =64904 
1530 4940 
1587 4975 
1644 5010 
1700 5026 
1732 6061 
1764 5097 
1796 5132 
1828 56168 
1860 6204 
1892 5239 
1924 5276 
1956 5313 
1988 5361 
2020 5389 
2052 5427 
2084 5428 
2116 5429. 
2148 6480 
2180 5432 
2211 65434 
2244 5436 
2276 6437 
2308 5438 
2340 6440 
2372 5443 
2404 5445 
2436 5447 
2468 6449 
2500 6461 
2532 5454 
2664 5456 
2596 5456 
2628 6457 
2660 5458 
2692 5446 
2687 6447 


184 TABLE XIII. 
Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
Lat. 33°—480" Lat. 34°—228”"" Lat. 36°-—1592" Lat, 19°-—692” Lat. 22°6° + 30% 
Long. Long. Long. Long. Long 
nb bp : bh &p P Es 
v ey; - ae re S .,  .~ oe - os ao. iy 2 4 acs Sy 5 a 
vi 54 S4 Fee Of Sd ida gy Gd f¢ fee Ex Sg dda of 27 34 be 
a co a 3.3 Oss hy ae 52 ef “% aa 9 & eB “a 8 a5 O88 ~ 3 ag o 
me 83 88 ahs °R FF he SE SB 26 —~S8 °2 £23 4R8 ar eo EB cet 
. ws com a 2 in SA & Dom Si : 2 7 an a 2 r — be a — | 
As Big o Saw Ag a - LK > & Big a £4™ ee ane i) 2 rl oS in Sa 
gi ef G47 GA nl Bai A gh ad fa gt ates Mm Am 
© © © 
A.D. A.D. A.D A.D. A) 
is40— + 1840— 1840— 1840— 134 
1920 1920 1920 1920 19% 
—151 +3942 +3375 —158 +4064 +3763 1 —144 44210 42570 —162 +238441818 14 —159 +2682 +54 
oa 148 +3046 + 3382 150 71068 3778 2 140 4214 2578 1538 2306 1320 15 151 2677 54 
65 138 3949 3395 188 4072 3786 3 187 4219 2589 144 2300 1322 16 143 2672 54! 
66 130 3952 3406 180 4076 3798 4 130 4294 9598 1385 2292 1323 17 134 2668 
67 121 3955 3418 120 4080 3812 56 120 4229 2613 126 2285 182% 18 125 2663 654! 
68 112 3958 3430 112 4084 3824 § 6 4112 4234 2626 (117 2278 1327 19 116 2658 54: 
69 103 3962 3443 103 4088 3837 3 7 £«®£108 4238 2639 «©6108 2271 1329 20 107 265354’ 
70 95 3965 8454 94 4092 3850 4 8 94 4243 2653 99 2264 1331 , 24 96 2648 564! 
71 86 3968 3466 85 4096 3863 < 9 85 4248 2667 89 2257 1335 g 22 88 2644 bd 
712 77 8971 3437 76 4100 3833 ~ 10 76 4253 2636 80 2950 18165 23 79 2639 64! 
S 
13 68 3974 3408 68 4104 3803 & 11 68 4258 2605 71 2243 1297 24 70 2634 54 
74 58 3978 3360 58 4108 38774 12 58 4262 2575 6) 2236 1285 25 61 2629 54 
75 51 8981 3343 60 4112-37438 13 50 42967 2544 53 2227 1259 26 53 2624 63! 
716 41 8984 3321 41 4116 3713 @ 14 41 4272 2614 42 2221 1242 27 42 2620 53 
17 32 3987 3292 82 4120 3684 8 15 $2 4277 2483 33 2214 1223 28 33 2615 83 
78 23 3990 3263 23 4124 3654 2 16 23 4282 2453 24 2207 1204 29 24 2610 53 
19 14 3994 3234 14 4128 3624 & 17 14 4286 2422 15 2200 118 30 15 2605 53 
80 5 3997 3206 5 4182 3595 - 18 5 4291 2392 5 2193 1167 1 5 2600 52 
81 + 4 4000 3177 + 4 4136 3565 § 19 + 4 4296 2361 + 4 2186 1148 2 + 4 %96 52 
82 13 4003 3148 13 4140 3535 BS 20 13 4301 2331 13 2179 1129 3 13 2591 52 
8 
83 22 4006 3119 22 4144 3505 S& 21 22 4806 2300 93 2172 1111 4 23 2586 52 
84 30 4010 3089 30 4148 3475 = 29 30 4310 2266 32 2165 1092 32 2581 59 
85 40 4013 3061 40 4152 3446 = 23 40 4315 2236 42 2158 1074 6 42 2576 651 
86 49 4016 8032 48 4156 3415 & 24 48 4320 2203 51 2150 1055 q 61 2571 «5M 
87 57 4019 3002 57 4160 3386 .5 25 57 4325 2174 60 2143 1036 S 60 2567 51h 
88 67 4022 2974 66 4164 3356 ‘S 26 66 4330 2145 70 2136 1026 9 69 2562 51: 
89 76 4026 2945 75 4168 3326 S 27 75 4334 2116 79 2129 1007 10 78 2557 651i 


90 84 4029 2915 84 4172 3296 28 84 4339 2086 88 2122 980 114 87 2552 50 
91 110 4032 2903 111 4176 3285 29 lll 4344 2073 106 2116 970 12 107 2548 = 50! 
92 121 3994 2876 121 4137 3256 30. <13I #4304 2044 S306 9086 sos “422 117 2517 50: 
93 131 3956 2848 182 4099 3228 31 152 42965 2015 126 2060 934 | 
94 141 3918 2820 141 4060 3199 32 142 4225 1986 186 2038 916,5 15 137 2457 50 


95 151 3880 2792 151 4021 3170 
96 162 3842 2766 162 3982 3142 
97 172 38804 2788 172) 39440-33113 
98 162 3766 2710 182 3905 3085 
99 192 3728 2662 193 3866 = 3057 
100 202 3691 2654 202 +3828 3027 
101 211 3653 2625 212 3789 2999 
102 221 3616 2597 222 3750 2970 
103 231 8577 -2657 232 84711 2928 
104 242 3539 2517 243 3673 = - 2887 


1 152 4186 1956 146 2004 898 16 147 2427 49 
2 163 4147 1928 156 1976 880 17 157 2397 49 
3 173 4107 1898 166 1948 862 18 167 2366 49. 
4 183 4068 1869 175 1920 843 19 177 2336 49 
5 193 4028 1839 185 1892 82% 20 187 2307 49 
6 203 3989 1810 194 1864 806 21 196 2276 48 
7 212 3949 1779 204 1836 £788 22 205 2246 48 
8 222 3910 1750 263 1808 769 23 915 2215 48 
9 232 3870 1706 298 1780 458 28 224 2185 48 
10 244 3831 1663 232 1752 735 25 235 2155 48 


105 251 3501 2476 252 3634 2844 
106 261 38463 2435 262 3595 2802 
107 270 : 3425 2394 © 271 3557 2759 
108 278 3387 2352 279 «3518 =. 2715 
109 288 3349 2311 288 3479 2672 
110 297 3311 2270 297 3440 2629 
111 305 3273 8962227 305 3402 2585 
112 315 38235 2187 316 33638 ©6254 
113 324 3197 2146 325 3324 2501 
114 3338 83159 2104 334 3286 2468 


11 253 3791 1618 242 1724 719 26 244 2125 47 
12 263 3752 1573 251 1696 702 27 253 2095 47 
13 272 3712 1528 260 1665 684 28 261 2064 47 
14 280 3673 1482 269 1640 667 29 271 20384 47 
15 289 =3633 )=—-:1436 278 1620 650 30 280 2004 46 
16 298 3594 1391 287 1584 6383 31 290 1974 46 
17 306 3554 =-1344 295 1556 614 
18 316 §=3515 1300 304 1528 587 
19 326 3475 1257 312 1500 6579 
20 335 3436 1210 821 1472 6561 


115 342 3121 2163 343 38247 2415 
116 3850 3084 2020 351 3208 2371 
117 359 3046 1979 360 3169 2328 
118 367 3008 1937 368 3131 2284 
119 375 2970 1894 376 38092 2240 
120 383 29382 1852 384 8053 2196 
121 408 2894 1898 411 3015 2171 


22 352 3357 1118 338 1416 526 
23 361 3317 = 1073 346 1388 507 
24 369 3278 1027 354 1360 489 
25 377 3238 980 362 18382 471 
26 385 3199 934 369 180+ 452 10 372 1672 44 
27 414 3159 908 373 1276 86429 11 381 1642 44 


1 
2 
3 
4 
21 344 3396 1165 329 1444 643 5 332 1823 45 
6 
7 
8 
9 


Tamil, Adi; Malayalam, Karkatagam ; Bengal, Sravana. 
August 


122 416 2856 1784 419 2976 2127 28 422 3120 862 881 1248 411 12 388 1612 43 
123 424 2806 1742 427 2924 2083 29 430 3066 816 388 1222 392 13 396 1580 43 
124 432 2755 1699 435 2872 2039 30 438 3011 769 396 1195 89373 14 404 1548 43 


125 439 2705 1656 442 2820 1994 31 445 2957 722 403 1169 3654 15 411 1516 43 


= 


Day of 
Solar year. 


Eqn, of time 
in seconds. 


in seconds. 


©’s Trop. Long. 
Total Corrn. 


+2654 
2604 


Long. 


in seconds. 
Jehlum. 


Lat. 34°—228" 


Eqn. of time 
in seconds. 


©’s Trop. Long. 
in seconds. 


4.2768 
2716 
2664 
2612 
2560 
2508 
2456 
2404 
2352 
2300 


2248 
2196 
2144 
2092 
2040 
1988 
1936 
1884 
1832 
1780 


1728 
1676 
1624 
1572 
1520 
1468 
1416 
1370 
1325 
1279 
1233 


1188 
1142 
1096 
1051 
1005 
959 
913 
868 
822 
776 


731 
685 
639 
594 
548 
502 
457 
411 
865 
320 


274 
228 


Long. 


Total Corrn. 
in seconds. 
Srinagar. 


A.D. 


1840— 


1920 


+1950 
1996 
1861 
1816 
1771 
1726 
1681 
1642 
1603 
1563 


1523 
1484 
1444 
1404 
1364 
1324 
1283 
1242 
1202 
1161 


1121 
1083 
1045 
1003 
961 
916 
871 
827 
782 
737 
693 


648 
604 
561 
517 
473 
429 
385 
340 
294 
246 


200 
154 


Tamil, Avani; Malayalam, Chingam ; Bengal, Bhadrapada. 


Tamil, Purattasi ; Malayalam, Kanni ; Bengal, Asvina. 


TABLE XIII. 
Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
Lat. 33°—480" 


Days of solar 
months 


_ 
CMON Oe Wh = 


— , 
OOS oCNetr wn 


ee 
DAN OF &SW 


19 


Lat. 35°—1592” 


: Bs 
wa Con 
aieas 
"3 28 
os oA 

a 
+453 +2902 
461°. 2848 
468 2794 
475 2739 
482 2685 
489 2630 
496 2576 
503 2522 
509 2467 
515 2413 
521 2358 
527 2304 
533 2250 
539 2195 
544 9141 
550 2086 
555 2032 
560 1978 
565 1923 
570 1869 
576 1814 
585 1760 
591. 1706 
596 1651 
601- 1597 
602 1542 
603 1488 
604 1440 
605 1392 
606 1344 
607 1296 
608 1248 
609 1200 
610 1152 
B12.  LIdé 
614 1056 
615 1008 
617 960 
619 012 
620 864 
620 816 
621 768 
622 720 
623 672 
623 624 
623 576 
623 528 
623 480 
623 432 
623 384 
623 336 
622 288 
621 240 
620 192 
619 144 
617 96 
616 48 
616 0 
6i¢6 ~ §0 
614 99 
612 149 


Lat. 19°—692” 


Long. 
dy qa 
hore Er 
S8B 48 
g28 3% 
od a 
a i 

A.D. 

1840— 

1920 
+675 +410 
629 417 
582 424 
534 430 
487 437 
439 443 
392 450 
351 456 
309 462 
267 468 
225 474 
183 479 
141 485 
99 490 
56 ©6495 
14 500 
— 29 505 
72 510 
115 514 
158 519 
200 523 
239 527 
281 532 
324 536 
367 539 
414 542 
461 523 
508 526 
555 = B29 
602 532 
649 534 
696 536 
743 538 
790 540 
836 542 
582 544 
929 546 
975 547 
1023 548 
1071 550 
1121 551 
1169 552 
1218 553 
1267 554 
1316 554 
1366 554 
1415 454 
1465-554 
1515 554 
1564 554 
1614 554 
1664 553 
1715 552 
1766 551 
1816 550 
1868 548 
1918 547 
1968 645 
2018 544 
2069 642 
2121 540 


©’s ‘lrop. Long. 
in seconds. 


+1148 
1116 
1090 
1064 
1038 
1011 
985 
959 
932 
906 


880 
853 
827 
801 
775 
748 
722 
696 
669 
643 


617 
590 
564 
538 
512 
485 
460 
445 
430 
416 
401 


386 
371 
356 
342 
327 
312 
297 
232 
268 
253 


238 
223 
208 
194 
179 
164 
149 
134 
120 
105 


90 


Long. 


‘otal Corrn, 
in seconds. 


Bombay. 


is) 


October. 


September. 


Eng. date. 


ORWNROODNAGM BWDP, 


etl mall andl andl atl ae 


185 


Lat. 22°5° +3090" 


Eqn. of time 
in seconds. 


+419 
425 
432 
439 
446 
452 
458 
465 
471 
477 


483 
488 
493 
500 
505 
510 
515 
520 
525 
529 


533 
537 
541 
543 
546 
549 
540 
542 
545 
543 
550 


552 
554 
556 
558 
560 
561 
563 
565 
566 
566 


567 
567 
568 
569 
569 
570 
569 
569 
569 
569 


568 
567 
566 
565 
563 
562 
561 
559 
557 
555 


Long, 
to 4 
Ba fag 
As Bas 
d2 °3s 
a 
ca gag 
on a 
© 
A.D. 
1840— 
1920 
+1485 +4304 
1454 4276 
1423 4952 
1392 49297 
1361 4201 
1330 4176 
1299 4150 
1268 4136 
1237 4120 
1206 4104 
1175 4068 
1144 4072 
1113. +4055 
1082 4041 
1051 40923 
1020 4007 
989 3990 
958 8974 
927 3956 
896 3939 
865 3991 
831 3904 
800 3886 
768 3866 
735 3847 
704 88929 
672 $798 
651 3779 
629 -3760 
507 $736 
585 3721 
564 3701 
542 3672 
521 3662 
498 3642 
477 3622 
455 3602 
434 3583 
412 3563 
390 3542 
368 3519 
347 3498 
325 3475 
303 3454 
281 3403 
260 3410 
238 3389 
217 3365 
195 3343 
173-3321 
151 3298 
129 3275 
108 3251 
86 3238 
64 3205 
42 3180 
21 3147 
O 3133 
— 22 31924 
44 3085 
67 3060 


186 


Day of 
Solar year. 


187 
188 
189 
190 
191 
192 
193 
194 
195 
196 


197 
198 
199 
200 
201 
202 
203 
204 
205 
206 


207 
208 
209 
210 
2114 
212 
213 
214 
215 
216 


217 
218 
219 
220 
221 
222 
223 
224 
225 
226 


227 
228 
229 
230 
231 
232 
233 
234 
235 
236 


237 
238 
239 
240 
241 
242 
243 
244 
245 
246 


Sunrise from 


Eqn. of time 
in seconds. 


602 
609 
606 
593 
590 
586 
583 
579 
575 


571 
567 
563 
558 
553 
549 
544 
538 
533 
528 


524 
518 
512 
506 
500 
493 
487 
450 
473 
466 


459 
452 
444 
437 
429 
421 
413 
405 
397 
389 


380 
372 
363 
Sod 
345 
326 
327 
317 
305 
299 


290 
280 
270 
261 
246% 
23 
21 
20: 

192 


Lat. 33°--480" 
Long. 
oD 
4 84 fue 
fg AE EGE 
“8S gg O88 
~@ £8 283 
See Sse Sam 
> aa 2 eo 
© 
A.D. 
1840— 
1920 
+600 -—179 — 955 +605 
597 224 1003 
604 269 1041 
601 314-1091 
5&8 358 1146 
8h 403 1194 
58] 448 1943 
578 493 1296 
574 538 1351 
570 582 1405 
566 627 1460 
562 672 1514 
558 717 1568 
553 762 1624 
548 806 1679 
544 851 1734 
539 896 1789 
533 941 1845 
528 986 1901 
523 1030 1956 
519 1075 2011 
5b13 «1120 2067 
507 JIiGh 2393 
501 1210 £2180 
495 1254 2236 
488 1299 2294 
484 1344 2348 
477 1394 2405 
470 1445 2463 
453 1495 2590 
456 1546 2578 
449 1596 2635 
441 1646 2693 
434 1697 2751 
426 1747 2809 
418 1798 2868 
410 1848 2996 
402 1898 9979 
v94 1949 3018 
386 1999 3064 
ait 2080 SL4] 
369 2100 3157 
360 2150 3204 
ao 2a0t 3250 
eta ~ 2251 3297 
$03 2302 S8d+ 
324. 2352 3391 
314 2402 3439 
305° 2153 8486 
296 2503 8033 
287 2554 3580 
217 © 2604 3628 
267  ~=2654 3676 
258 2705 3723 
246 2755 3773 
236 2806 3821 
211 2856 3884 
202 2894 3931 
192 2932 3979 
182. 2970 = =4026 


1s: 


©’s Trop. Long. 
in seconds. 


— 189 
236 
283 
330 
378 
425 
472 
519 
566 
614 


661 
708 
755 
802 
850 
897 
944 
991 
1038 
1086 


1133 
1180 
1227 
1274 
1322 
1369 
1416 
1468 
1520 
1572 


1624 
1676 
1728 
1780 
1832 
18384 
1936 
1988 
2040 
2092 


2144 
2196 
2248 
2300 
2352 
2404 
2456 
2508 
2560 
2612 


2664 
2716 
2768 
2820 
2872 
2924 
2976 
8015 
3053 
8092 


Long. 


Total Corrn. 
in seconds. 


Srinagar. 


A.D. 


1840— 


1920 
— 756 
806 
846 
896 
953 
1007 
1058 
1113 
1169 
1225 


1281 
1337 
1393 
1450 
1507 
1563 
1620 
1678 
1735 
1792 


1848 
1906 
1964 
2022 
2080 
2139 
2197 
2256 
2315 
2374 


2433 
2492 
2552 
2611 
2671 
2731 
2791 
2838 
2884 
2931 


2979 
3025 
3073 
3121 
3169 
3216 
3264 
3313 
3360 
3408 


3456 
3505 
3553 
3601 
3653 
3701 
3766 
3814 
3863 
391] 


Tamil, Aippasi; Malayalam, 'ltulam ; Bengal, Kartika. 


lamil, Kartigai ; Malayalam, Vrischikam ; Bengal, Margasira. 


TABLE XIII. 
33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
Lat. 34°—229"' 


Days of solar 
months 


— 
Ors DAD OF 0 po 


ps ps 
wore 


ee 
NAMES 


bor 
BEE one’ 


Lat. 35°—1592” 


Egn. of time 
in seconds. 


+610 
607 
614 
611 
598 
595 
591 
588 
584 
580 


576 
572 
568 
563 
558 
553 
549 
543 
538 
533 


529 
523 
517 
Bil 
505 
498 
490 
483 
476 
469 


462 
455 
447 
440 
432 
424 
416 
408 
400 
392 


383 
375 
366 
347 
348 
339 
330 
320 
311 
302 


293 
283 
273 
264 
251 
241 
213 
904 
1-4 
184 


Long. 
ob 
gt wo “se 
a6 044 ws 2 
OO mw OG of 
a  s°u g® 
o& 2.5 5A 
A.D. 
1840—- 
1920 


—198 —2173 +538 
248 2225 536 
298 2268 533 
347 2310 530 
397 =2383 527 
446 2435 524 
496 2489 §21 
546 2546 518 
595 2605 615 
645 2663 511 


694 2729 507 
744 2780 503 
794-2838 499 
843 2898 494 
893 2957 490 
942 3017 486 
952 3075 481 
1042 3135 476 
1091 = 3195 471 
1141 3254 466 


1191 3313 462 
1240 3873 457 
1290 363433 451 
1339 3494 446 
1389 3554 440 
14388 3616 434 
1488 8678 443 
1542 = 33739 437 
1597 3801 430 
1651 3862 423 


1706 3924 416 
1760 38975 409 
1814 4047 402 
1869 4109 395 
1923 = 4171 388 
1978 “4734 381 
2032 +4296 374 
2086 4343 366 
2141 4391 358 
2195 4438 350 


2250 4457 342 
2304 4534 334 
2358 4583 226 
2413 4631 317 
2467 4680 309 
2522 4728 801 
2576 4777 293 
2630 4826 284 
2685 4875 275 
2739 4923 266 


2794 4942 257 
2848 5021 246 
2902 6071 239 
2057 5119 230 
301] 5172 2°76 
3066 522) 2h) 
8120 5387 203 
3149 68337 194 
3199 5887 184 
3238 5436 174 


in seconds. 
Total Corrn. 
in seconds. 


©’s ‘Trop. Long. 


Lat. 19°-—692” 


Long. 


Oo Bombay. 


N 


1840— 
1920 
—511 
538 
557 
575 
593 
612 
631 
660 
690 
720 6 


750 
780 
811 
842 
872 
909 
934 
965 
997 
1028 


ctober 


1057 
1089 
1122 
1153 
1185 
1216 
1235 
1267 
1301 
1334 


1367 
1400 
1434 
1467 
1500 
1534 
1566 
1662 
1638 
1674 


November. 


1710 
1746 
1782 
1819 
1855 
1891 
1927 
1964 
2001 
2038 


2075 
2112 
2149 
2186 
2224 
2261 
2297 
2334 
2372 
2410 


December. 


Eng. date. 


Lat. 225° +3020 


Eqn. of time 
in seconds. 


+552 
i] 
548 
5AD 
542 
538 
535 
532 
529 
525 


521 
517 
513 
508 
503 
499 
494 
489 
484 
479 


475 
469 
463 
458 
452 
450 
448 
445 
440 
433 


426 
419 
412 
405 
397 
389 
382 
374 
366 
358 


350 
341 
333 
324 
316 
307 
299 
290 
281 
272 


263 
254 
245 
236 
226 
216 
205 
196 
186 
176 


©@'s ‘Trop. Long. 
in seconds. 


Lon 4 


in seconds. 
tta. 


TABLE XIII. 
Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
Lat. 33° —480” Lat. 34°— 228" Lat. 35° —i592" Lat. 19°-—692" Lat, 22°5° +3020" 
Long. Long. Long. Long, Long, 
. dn Z op : ; ob ; Sp : op 
SS ae «8s Ba Bs Cie ars a =a ue. as ood ca oa e ¢.. 24.8% 
a 9 2 ou Fae § a Ch fF Am a, an Ca Aa. Ea o4 FSD +” Ba Cu Re @ 
Meo ee Se See Se HE sas 82.25 Ag Set SE AE See @ Be TE 89s 
Bo ss Se CRE so ao OSS we yS g8S53EB ye 28 ee ~ "= se Gere 
° ‘s) ae % wim ee D oO § x oS «4 ‘ of oS — 
Se ge Sa $89 .2 Se @25 of 32 FR BAG gk =? 383 38 £8 828 
PO gf sf 847 Sa ad SAG gw FA GASH Se 2A SAM 8 Se Be ead 
© o:* OF © © 
A.D. A.D. A.D. A.D. A.D. 
1840— 1840—- 1840— 1840— 1840— 
1920 1920 1920 1920 1920 


B47) = 4-172 —3008 —4074 +4173 —3131 —3960 1 4174 —3278 —5486 +164 —1360 —2448 15 +166 —1741 +4450 
248 162 30460-4122 163 3169 4009 2 164 3317 5535 154. 1388 =. 2486 16 156 =1762 809 
249 152 3084 4170 153 «3208 = =64057 3 154 3357 5585 144 1416 2524 a od | 146 1793 769 
250 142 «©3121 84218 143 3247 4106 ; 4 144 3396 5634 134 1444 2562 18 135 =: 1823 728 
251 132 3159 4266 133 3286) = 4155 za 5 134 3436 5683 124 1472 2600 19 125 1853 688 
252 122 3197 4314 123 3324 4204 3 6 124 3475 65733 114 1500 2638 20 115 = 1883 648 
253 112) 3235 = 4362 118. 38363 4252 pa, 7 114 «938515 = 5782 104 1528 2676 214 105 1914 607 
8 


254 102 3273 4410 103 3402 4301 ~ 104 3554 5832 94 1556 2714 8 22 95 1944 567 
255 92 3311 4417 93 3440 4307 & 9 94 3594 5837 84 1584 2781's 23 85 1974 553 
256 82 3349 4424 83 3479 «4313 S 10 84 38633 5842 74 1612 2754 9 24 75 2004 = 538 
o 
257 72 3387 44480 = 73-3518 «4319: + 11 74) 86735848 G4 1640-2765 - 95 65 2084 525 
258 62 3425 4437 63 3557 4325 3 12 64 38712 5853 54 1668 2782 26 65 2065 508 
259 Bl 3463 4445 852 3595 4332 g 13 63 3752 5859 44 1696 2799 27 44 2095 = 492 
260 41 3501 4452 42 3634 4338 S14 43 3791 5864 384 1724 2817 28 34 2125 478 
261 81 3539 4459 32 3673 4344 —. 15 33 3831 5869 4 1752 2834 929 24 2155 = 468 
262 21 3577 4465 22 3711 4350 $16 23 3870 5875 14 1780 2851 30 14 2185 448 
263 11 3615 4472 12 3750 4356 & 17 13. 3910 5850 2 1808 2868 34 2 2216 431 
264 -— 19 3653 4499 — 20 3789 4384 $18 — 21 3949 5909 — 10 1836 2891 1 —11 2246 414 
265 29 3691 4506 = 30 3828 4390 S19 = 81 8989 BYE = 20 1864 2908 8 21 2276 399 
266 39 3728 «= 4513 40 3866 4396 % 20 41 4028 5919 32 1892 2925 3 32 2306 383 
267 49 3766 4519 50 3905 4402 421 51 4068 5925 41 1920 2941 4 42 2336 368 
268 59 3804 4526 60 3944 4408 222 61 4107 5930 51 1948 2958 5 52 2367 =. 353 
269 70 «3842 «64534 71 3982 4415 ES 23 72 «4147 5936 61 1976 2975 6 63 2397 337 
270 80 3880 4541 81 4021 4421 “124 82 4186 5941 70 2004 2992 73 2427 323 
271 91 3918 4549 92 4060 4428 “= 25 93 4225 5947 81 2032 3010 §& 84 2457 307 
272 92 3956 4546 93 4099 4425 § 26 94 4265 5944 91 2060 3027 9 94 2487 292 
273 93 3994 4544 94 4137 4422 % 97 95 4304 5940 101 2088 3044 10 100 2518 281 


274 98 4032 4546 97 4176 4421 28 97 4344 5937 102 2116 393052 14 102 2548 274 
275 103 4029 4548 102 4172 4422 29 102 4339 = 5937 109° 2123 = 8066 12 107 2552 265 


276 109. 4026) §=4551 108 4168 4424 1° (107 4334 5937 _115 2180 3079 As 114 S657 253 
277 115 4022 4553 114 4164 4426 9» 213 4330 65939 -°122 9137 30938 14 120 2561 243 
278 120 4019 4555 119 4160 4427 3. 119 4325 5940 129 2144 3107 15 127 2667 Z3l 
279 126 4016 4558 125 4156 4429 4 124 4320 5910 135 2151 3120 » 16 13g 2372 Sm 
280 132 4013) «4561 131 4152 4431 43 6 1380 43815 5941 142 2159 3136 ; 
281 137 4010 4563 136 4148 4432 5 6 136 «64310 ©6942 149 2166 3149 
Ss 7 
8 
9 
0 
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—_ 
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—" 
= 

a=) 
b> 
O 
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he 
be 
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282 143° 4006 «4565 142 4144 4434 141 4806 5948 165 2173-3172 
283 149 40038 4568 148 4140 4436 & 146 4301 5943 162 2180 3176 20 159 9591 © 176 
284 154 4000 4570 153 4136 4437 
285 160 3997 4526 159 4132 4391 


1520 4296) = bY 169 +2187 3189 21 165 2595 166 
158 4291 5896 175 «2194 3168 . 22 171 2600 1Y0 


286 166 3994 4481 165 4128 4345 
287 171 3990 4436 17 4124 4298 
288 177s 3987) —s_ 43.92 176 «4120 4252 
289 1838 3984 4347 182 4116 4201 
290 188 3981 4302 187 4112 4160 


3s 11 163 4286 5847 182 2201 3149 23 178 2605 212 
“49 168 4282 5797 189 2208 3129 24 18t Y610 240 
e 13 174 4277) 5749 195 2215 3108 25 190 2615 260 
414 180 4272 65701 202 2293 3083 26 197 2620 290 
P15 185 4267 5652 209 2230 3069 27 204 2624 316 
291 194 3978 4258 193 4108 4114 A 1g 191 4262 5604 215 2237 3018 28 210 2629 382 
292 200 38974 = =4213 199 4104 4068 wx 17 197 4258 5555 242 2244 30Z8 29 216 2634 368 
293 205 8971 4168 204 4100 4021 8 18 202 4253 5506 229 4251 3009 30 992 2639 394 
294 211 3968 4124 210 4096 3975 Sg 207 4248 5457 235 2258 2988) 314 229 2644 419 
295 216 3965 4078 216 4092 3929 S20 2138 4242 5409 2422265 2068 1 236 2648 = 4.44 
= 
z 
S 
Ns 


296 222 3962 40384 221 4088 3882 21 219 4288 5361 249 2272 2949 2 242 2653 470 
297 228) «3958 «3990 227 4084 3837 22 224 4284 Bll 55H 2Q7T9 = BYBs 3 248 2657 196 
298 233 «3955 = 83944 233 4080 38791 23 229 4229 5262 262 22386 2908 », 4 955 2662 521 
299 239° 38952 3900) = « 238-4076 87-44 94 235 4224 5214 269 2295 2388 8 5§ 961 2666 547 
300 245 3949 3856 244 4072 38698 ‘3 95 241 4219 5166 275 2301 2868 E 6 268 2670 S72 
301 250 3946 3810 249 4068 3651 & 96 246 4214 5111 282 2808 28483 7 o%4 48675 598 
302 266 3942 3766 254 4064 3604 97 251 4210 5067 289 2316 sue g 280 «2630 ©=— 634 
303 262 3939 3722 259 4060 3557 98 26 4205 5018 295 2392 2808 9 256 2685 =: G0 
304 467 3936 3676 2644056) B11 99 «6: 261 «4200 «4969 389 802 2328 «= 2788 1008s 6S TS 
305 269 3886 3628 266 4004 3461 99 263 4146 4917 305 2301 2764 11 296 42659 704 


188 


Lat. 34°—225" 


Eqn. of time 
in seconds. 


—268 —3952 —3411 


270 
272 
274 
277 
279 
281 
283 
285 
287 


289 
291 
293 
295 
297 
299 
301 
303 
305 
307 


309 
B11 
813 
315 
317 
319 
321 
323 
325 


327 
327 


327 
328 


328 
328 
329 
329 
329 
330 


330 
330 
331 
331 
331 
332 
332 
332 
333 
833 


833 
334 
334 
334 
335 
335 
335 
336 
336 
336 
337 


Lat. 33°—480" 
Long. 
a0 
oe Pee Sy 
Ag Sod td¢ 
~ @ -8@ O86 
1 2 a2 Ooco8 
Oo ° Oo S mal x 
.a Am Oo ry 
S| a = 
ga of GA” 
© 
A.D. 
1840-- 
1920 
—271 —3835 —38580 
273 «63785 = 3532 
2756 3735 3483 
277 §=3684 3435 
280 3634 8388 
282 3584 8 =3339 
284 3533 3291 
286 3483 3243 
288 3433 3194 
290 3382 3146 
293 3332 3070 
295 3282 2993 
297 2231 2915 
299 3181 2838 
301 3131 2761 
303 3080 =. 26 84 
306 3030 2608 
308 2980 2530 
3810 2929 2453 
312 2879 §=2376 
314 2829 2299 
316 2779 2222 
818 2728 2144 
320 2678 2067 
322 2628 1990 
324 2577 1913 
326 2527 1836 
328 2477 1758 
330 §=62426)=—-:1681 
232 2376 =1604 
332 2297 1525 
332 2218 1446 
333 2188 1367 
383 2059 = 1288 
333 1980 =1209 
334 190) 1131 
334 1822 1052 
334 1742 972 
335 = 1663 894 
335 1584 815 
3835 = 1505 736 
336 ©=1426 658 
336 = 1346 578 
336 1267 499 
337 =1188 421 
337 =—-1109 342 
337 = 1030 263 
338 950 184 
338 871 105 
338 792 26 
339 713° 4 52 
339 634 131 
339 554 201 
340 475 289 
340 396 368 
340 317 447 
341 238 525 
341 158 605 
341 79 684 
342 0 762 


Long. 
bp 
S4E8s 

.8 98 
eo ceg 
£% 8ot 
af CAN 
a FL Ea 
© 
A.D 
1840— 
1920 
3900 =. 3361 
8848 3311 
3797) = 3261 
3745 3212 
3693 3162 
3641 3113 
8589 3063 
3537 8013 
34856 2963 
34338 2883 
3382 2804 
8330 2724 
3278 2645 
3226 2585 
3174 2485 
3122 2406 
3070 2326: 
3019 =-.2247 
2967 2167 
2915 2087 
2863 2008 
2811 1928 
2759 1849 
2707 =1769 
2655 1689. 
2604 1610 
2552 =1530 
2500 1451 
2448 1371 
2366 1289 
2285 1208 
2203 1127 
2122 1046 
2040 964 
1958 883 
1877 802 
1795 720 
1714 640 
1632 558 
1550 476 
1469 396 
1387 314 
1306 233 
1224 152 
1142 70 
1061 1l 
979 + 92 
898 173 
816 255 
734 336 
653 417 
571 499 
490 579 
408 661 
326 743 
245 823 
163 905 
82 986 
0 1067 


Days of solar 


Tamil; Masi; Malayalam, Kumbam ; Bengal, Phalguna. 


» Panguni; Malayalam, Meenam ; Bengal, Chaitra. 


TABLE XIII. 
Sunrise from 33° to 35° N. Latitude; also for BOMBAY and CALCUTTA. 
Lat. 19°—692” 


months. 


OOo WN S Crt DO = 


— 


Lat. 35°—1592" 
Long. 


in seconds. 


Eqn. of time 


©’s Trop. Long. 
in seconds. 


Kabul. 


Tota) Corrn. 
in seconds. 


—265 —4092 —4865 


267 
269 
271 
273 
275 
277 
279 
28 1 
283 


285 
287 
289 
291 
293 
“295 
297 
299 
301 
303 


305 
307 
309 
311 
318 
B15 
317 
319 
321 


323 


323. 


323 
324 
324 
324 
325 
325 
325 
326 


326 
326 
327 
327 
327 
328 
328 
328 
329 
829 


329 
330 
330 
330 
331 
331 
331 
332 
332 
332 
333 


4037 
3983 
8929 
3875 
3821 
3766 
3712 
3658 
3604 


3550 
3495 
3441 
3387 
3333 
3279 
3224 
3170 
3116 
3062 


3008 
2953 
2899 
2845 
2791 
2737 
2683 
2628 
2574 


2520 
2436 
2352 
2268 
2184 
2100 
2016 
1932 
1848 
1764 


1680 
1596 
1512 
1423 
1344 
1260 
1176 
1092 
1008 

g24 


840 
756 
672 
588 
504 
420 
336 
252 
168 
84 
0 


4812 
4760 
4708 
4656 
4604 
4552 
4499 
4447 
4395 


4313 
4231 
4149 
4067 
3985 
3903 
3821 
3739 
3657 
3575 


3493 
3411 
3329 
3247 
3165 
3083 
3001 
2919 
2837 


2755 
2671 
2587 
2504 
2420 
2336 
2253 
2169 
2085 
2002 


1918 
1834 
1751 
1667 
1583 
1500 
1416 
1332 
1249 
1165 


1081 
995 
914 
830 
747 
663 
579 
496 
412 
328 
245 


Egn. of time 
in seconds, 


©@’s ‘Trop. Long. 
in seconds, 


Long. 
eos _ @ 
ba> 4 
535 3 
a28 
S28 a 
iad 03) 
A.D. 
1840— 
1920 
—2741 12 
2717 13 
2693 14 
2669 15 
2646 16 
2622. > 17 
2598 3 18 
2575 & 19 
2551S 20 
2527 ™ 21 
2482 22 
2439 +23 
2396 24 
2351 25 
2308 26 
2263 27 
2218 28 
2173 1 
2104 2 
2057 3 
2010 4 
1963 5 
1916 6 
1869 7 
1822 8 
1775 9 
1727 . 7 
1679 14 
1631 12 
1583 13 
1534 .4@ 14 
1484 = 15 
1434 53 16 
1385 17 
1335 18 
1286 19 
1236 20 
1187 21 
1137. 22 
1088 23 
1038 24 
989 «25 
939 26 
890 27 
840 28 
791 29 
741 30 
692 31 
642 1 
593 2 
543 3 
494 4 
442. 3 
895 & 6 
345 OT 
296 8 
246 9 
197 10 
147 11 
97 12 


Lat. 22°5° +202 


Lom 
7 ; 
f4 84 Es, 
3B 28 58} 
“3 5 S's | 
a2 a& 98: 
ZA am aq .Be 
© 

A.D. 

1 440-’ 

1920 

299 —2628 +73 
302 2596 76 
805 2564 79 
308 2532 89 
810 2500 85 
313 2468 87 
316 2436 90 
319 2404 93 
322 2372 96 
325 2340 99 
328 2308 104 
331 2276 110 
834 2244 116 
3387 2212 191 
340 2180 126: 
342 2148 131) 
345 2116 187! 
348 2084 142 
351 2052 147! 
853 2020 1534 
356 1988 1583 
359 1956 164] 
361 1924. 169% 
364 1892 174§ 
366 1860 1804 
369 1828 18<8 
371 1796 191% 
373 1764. 2068 
875 1732 202] 
377 1700 207€ 
377 1643 2138 
378 1587 2188 
378 1530 2300 
330 1473 2357 
380 1416 2412 
381 1360 2468 
Bl 46261303 0=— 2524 
382 1246 2581 
38842 1190 2638 
383 1133 2637 
383 1076 2694 
384 1020 2749 
384 963 ~2806 
385 907 2862 
385 850 2918 
886 793 2974 
386 737 3030 
387 679 3086 
387 624 3143 
388 567 3199 
388 -510 3255 
389 454 =. 8310 
389 397 3367 
390 340 3423 
390 283 3480 
391 227 3536 
391 171 +3591 
892 1l4 3647 
392 57-3700 
392 = «0s B76 


Serial 


TABLE XIII—A. 
Latitudes and Longitudes of Chief places in British India and the Feudatory States. 


(Longitudes are expressed by the difference in Seconds of time as compared with Ujjain.) 


Latitude 
. “ae in degrees 
io District. Town, & decimais 
of 
a degree. 
BRITISH TERRITORY. 
Aden Province. 
1 Aden ons Aden 12-7 
Ajmere—Merwara Province. 
2 Ajmere ais Ajmere 26°5 
Naziraba< 26°3° 
3 Merwara Beawar 26°0 
(Nayanagar) 
Baluchistan Province. 
4 Quetta—Peshin Quetta 30°2 
Bengal Province. 
5 Balasore Balasore 21°5 
6 Bankura me Bankura 23°2 
7 Bhagalpur ... Bhagalpur 25°2 
8 Burdwan - * Burdwan 23°2 
Howrah 22°5 
9 Champaram ... Bettiah 26°5 
10 Cuitack = Cuttack 20°5 
11 Darbhanga ... Darbhanga 26°2 
12 Gaya oe i Gaya 24°5 
oogly and : 
13 Hooghly ; | eg So oa } 23°C 
Serampore 22-7 
14 Midnapore idnapore 22°5 
15 Monghyr ... Monghyr 25°3 
16 Murshidabad . Bezhamporye 24-0 
17 Muzaftarpur ... Hajipur 25°7 
Muzaffarpur 26°0 
18 Nadia Krishnagai 23°5 
Santipnr 23°2 
Calcutta ) 
19 Twenty-four Cossipur-Chitpur 29°5 
Parganas .., Garden Reach 
Maniktala 
Naihati 23°0 
Bayanagar 22°7 
Bhatpara 23°0 
20 Patna Patna 25:7 
Bihar 25°2 
Dinapore 25° 
21 Puri | pan Puri 19°8 
22 Ranchi a Ranchi 23°3 
23 Saran Chapra 25°8 
24 Shahabad _,,, Sasaram 25°0 
Arrah 25°5 
Berar Province. 
25 Akola Akola 20:7 
26 Amraoti Airaoti 21-0 
27 Ellichpur Ellichpur 21:2 
Bombay Province, 
28 Ahmadabad ,,. Ahmadabad 23°0 
29 Ahmadnagar ..; Ahmadnagar 19:0 
30 Belgaum Belgaum 16:0 
31 Bijapur Bijapur 16°8 
32 Bombay Bombay 19:0 
33 Broach Broach 21°7 
34 Dharwar Hubli 15°3 
Dharwar 15°5 
Gadag 15°5 
35 Kaira jag Nadiad 22:7 
36 Khandesh ..,, Dhulia 21:0 


Time 
difference 
1 


Seconds. 


Latitude 
yor in degrees 
: District. Town. & decimals 
DB A of 

a degree. 

Bombay Province—(continwd). 
37 Nasik Kee Nasik 20°0 
38 Panch Mahal... Godhra 22°7 
39 Poona eee Poona 18°5 
40 Sholapur Sholapur 177 
Pandharpur 17-7 
Barsi 18°2 
41 Satara Satara 17°7 
42 Surat Surat 12-2 
43 Thana Bandra 19-0 
Burma Province. 
44 Akyab Akyab 20°2 
45 Amherst Moulmein 16°5 
46 Bassein Bassein 16°7 
47 Henzada Henzada 7 
48 Mandalay Mandalay 22:0 
49 Prome Prome 18°8 
50 Rangoon Rangoon 16°7 
51 ‘Tavoy wes Tavoy 14:1 
Central Provinces. 
52 Jubbalpore Jubbalpore 23°2 
53 Nagpur Kampiee p $a 
Nagpur 21:2 
54 Nimar Burhanpur 21°3 
55 Raipur Raipur 21-2 
56 Saugor Saugor 23°8 
Eastern Bengal & Assam Province. 
57 Chittagong Chittagong 23°3 
é Decca in 
58 Decca Narayanganj f 23°7 
59 Manipur Imphal 24°8 
60 Pabna Sirajganj 24°5 
61 Rajshahi Rampur-Bolia 24:3 
Madras Province. 
62 Bellary Adoni 15°7 
Bellary 152 
63 Chingleput Conjeeveram 12°8 
64 Coimbatore Coimbatore 11:0 
65 Ganjam ie Berhampore 19°3 
66 Godaveri ae Cocanada 17:0 
Rajahmundry 170 
67 Kistna Bezwada 165 
Ellore 16°7 
Masulipatam 16°2 
68 Guntur Guntur 165 
69 Kurnool Kurnool 15°8 
70 Madras Madras 130 
71 Madura Madura 10:0 
Bodinayakkanur 10:0 
Dindigul 10°3 
72 Malabar Calicut 11-2 
Cannanore 11'8 
Palghat 10°8 
Tellicherry 117 
73 Nelloré ats Nellore 14°5 
74 North Arcot ... Gudiyattam 13°0 
Vellore 12°9 
75 Salem A Salem 11°7 
76 South Arcot ... Cuddalore 11°7 
77 South Canara . Mangalore 12:8 
78 Tanjore Kumbakonam 11-0 
Negapatam 10°7 
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Time 
difference 
in 
Seconds, 


— 480 
— 620 
— 464 
+ 28 
— 84 
— 24 
— 428 
— 708 
— 708 


44112 
45244 
44556 
+4732 
+4876 
+4664 
+4896 
+5380 


+ 1000 
+ 820 
+ 800 
+ 108 
+1408 
+ 712 


+3852 
+3508 


+4360 
+3352 
+3076 


+ 360 
+ 256 
+ 940 
+ 284 
+2164 
+1548 
+ 1436 
+1160 
+1280 
+1284 
+1124 
+ 548 
+ 1072 
+ 560 
+ 376 
+ 528 
+ 0O 
— 100 
+ 208 
— 72 
+1008 
+ 744 
+ 808 
+ 572 
+ 956 
— 224 
+ 860 
+ 976 
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TABLE XIII—A. 


Latitudes and Longitudes of Chief places in British India and the Feudatory States. 


(Longitudes are expressed by the difference in Seconds of time as compared with Ujjain.) 


Latitude Ti Latitud e Ti 
a. in de,rees differen cr indegrees differes 
SS District. Town. & decimals “erence “= © District. Town. & decimals “erence 
zg” of Second - of Seconds 
a degree. oonds. “2 a degree. 
Madras Province—(continued). | Bombay Native States— (continucd). 
78 Tanjore—contd ... ‘{anjore. 10°7 + 804 112 Kathiawar—contd. Junagarah 215 —1244 
Mannargudi 107 + 380 Navanagar 224 —1324 
Mayavaraim 1l‘l1 +4 928 ‘Porabandar 21-6 —1436 
79 ‘Tinnevelly Palamectiah 87 + 473 || Rajkot 223 —1188 
Rajapalaiyam 95 + 424 Wadhwan 226 — 972 
Srivilliputtur 95 + 440 118 Kolhapur... Kolhapur 166 — 364 
‘Tinnevelly 87 + 456 
‘Tiruchendur 85 + 560 Central India Agency. 
ants 88 + 568 114 Rewah Rewah 45 «+1324 
0 Tyichinopoly... ? a9 | } 10°8 +4 700 115 bhopal Bhopal 232 + 392 
; * a ee (| Srirangam fh F 116 Datia Datia 256 + 644 
81 Vizagapatam. Vizagapatam 1 ‘7 +180: 117 Gwalior Lashkar 2 + 572 
Vizianagaram 182 +1832 Ujjain 231 + O 
‘ 118 Ind i p 
North West Frontier Province, 119 atk ‘s sd penny oe * an 
‘ » Terai , 120 Mand i 
S2 Deva Athan}. Deva Ismail Khan 31:8 —1168 bea mera Mandasar 241 —- 168 
83 Kohat Kohat 33°6 —1044 121 Ratlam Ratlam 233 — 176 
84 Peshawar Peshawar 34:0 —1)008 
‘ Hyderabad State. 
Punjab Province. ‘Acicie 
gabad 
85 Amritsar Aritsar 31:7 — 216 123 Aurangabed ... { Jalna 198 — 108 
86 Delhi ‘i Delhi 28°77 + «0352 123 Gulbarga Gulbarga 173, + 256 
87 Dera Ghazi Khan Dera Ghazi Khan 30°0 —1200 124 Hyderabad Hyderabad 173 + 640 
88 Ferozepore Ferozepore 31:0 — 280 125 Raichur Raichur 162 + 396 
89 Gurdaspur Batala 306 — 140 i 
90 Gujranwala Gujranwala 32°2 — 384 : 
91 Gurgaon Rewari 28:2 + 204 Kashmir State. 
92 Hissar Bhiwani 288 + 84 126 Jammu Jammu 827 — 208 
93 Jhang Jhang-Maghiana 31:3 — 828 127 Kashmir Srinagai 34:8 — 228 
Karnal 29°7 
Of Barnal Panipat 29-4} ia gi Madras Native States. 
95 Jullundur Jullundur 313 — 48 128 Cochin 
9€ Lahore Lahore 316 — 348 | Pert on 
Kasur 311 — 316 129 Pudukkottai ... Pudukkottai 103 +4 728 
97 Luuhiana Ludhiana 310 + 20 130 Travancore Alle 9-5 132 
Muli 30:2 10: -Oppey + 
98 lian am Multan 0 1024 Nagercvil 81 + 400 
99 Rawalpandi ... Rawalpandi 33°6 640 Trivandrum 8&5 + 280 
100 Rohtak ont Rohtak 28°9 + 192 
101 Sialkot Sialkot 32°55 — 300 Mysore State. 
Sindh Province. oe Se ae Pane 130 + 432 
j : : Olar Kolar 13°) + 5A 
102 Hyderabad Hyderabad 253) =~—1768 133 “$ : 
103 Karachi Karachi 24-8 2092 gb er Aa sakes Mion 
104 Sukxur Shikarpur 28-0 —1708 Punjab Native States. 
Sukkur 277 —1652 . 
134 Malar Kotla ... Malar Kotla 30°5 48 
United Provinces of Agra and Oudh. 135 Patiala Patiala 303 + 164 
105 Harodi Shahabad 27°77 = =+1000 : 
106 Sitapur Sitapur O76 4.1172 Rajputana Agency. 
136 Alwar Alwar 276 + 196 
NATIVE STATES. 137 Bharatpur Bharatpur 272 + 419 
Baroda State. ye Bikaner Bikaner 280 — 596 
107 Baroda Baroda ot adie 39 Jaipur Sikar 27-6 — 156 
108 Kadi Patan SS ae: . ; Jaipur 269 + 12 
868 140 Karauli Karauli 265 + 300 
(Anhilwad) 141 Kotah > " 
199 Navasan Nava ; one Kotah — 31 + 16 
san 210 — 684 142 Jodhpur we Jodhpur 263 — 664 
B 3 143 Mewar or : * 
ee gee ombay Native States. Udaipur t Udaipur 24-6 — 500 
ambay Camba 92:3 = 448 144 Tonk Tonk . 
111 Cutch Bhai 23°2 —1436 Tonk a 
112 Kathiawar Bhaunagar 21°77 —- &60 United Provinces Native States. 
Dhoraji S1°7:-" 3840 


145 Rampur Rampur 28°8 
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TABLE XIV. 
Jupiter’s Cycle of 60 years—Northern System, showing suppressed years. A.D. 280 to A.D. 2000. 
O Vijaya .. 280 3 39 8398 4258 §17 576 636 O 695 754 814 8973 932 992 1051 1119 
1 Jaya Ae 8] 40 99 #59 18 77 37 1 96 35) 15 74 33 93 52 11 
2 Manmatha ... 82 41 400 60 19 78 38 2 97 56 16 75 34 94 53 12 
3 Durmukha _... 83 42 01 61 20 79 39 3 98 57 17 16 35 faa 54 13 
4 Hemalamba ... 84 43 02 62 21 80 40 4 99 58 18 77 36 95 55 14 
5 Vilamba se 85 44 03 63 22 81 41 5 700 59 19 78 37 96 56 15 
6 Vikarin RY 86 45 04 64 23 = 82 42 6 61 60 920 #479 38 97 57 16 
7 Sarvari ots 87 46 05 65 24 83 43 7 02 61 21 80 39 98 58 17 
8 Plava te 86° 47 06 66 25 84 44 8 03 62 29 81 40 99 59 18 
S Ganaent A> 89 4899 07 29 67 26) «95 45 9 Of 63 93 gg 41 1009 60 19 
10 Sobhana es Oi 49 OR eRe a7 86s «46 10 05 64 S 83 49 01 61 20 
44 Krodhin _ 91 50 ~=—s 09 69 28 = 87 47 14 06 3 65 24 84 43 02 62 21 
12 Visvavasu ... 92 51 10 70 29 88 48 12 07 66 25 85 44 03 63 22 
13 Parabhava ... 93 52 11 71 30 89 49 13 08 67 26 86 45 04 64 23 
14 Plavanga bas 94 53 12 72 31 90 50 14 09 68 97 87 46 05 65 24 
15 Kilaka ee 95 54 13 73 32 91 51 15 10 69 28 88 47 06 66 25 
16 Saumya ee 9980 ehaN A Te. SE 9g -0he2 6S: 11, 70 ee 07 67 26 
47 Sadharana ... 97 56 15 75 34 93 53 17 12 71 30 90 49 08 68 27 
18 Virodhakrit ... 98 57 16 76 35 94 oe 18 13 72 31 91 50 09 69 28 
19 Paridhavin ... 99 58 i7 77 ~—s«336 95 54 19 14 73 32 92 +51 10 70 29 
20 Pramadin .. 3 00 59 18 78 37 96 55 20 15 74 33 93 52 ll 71 30 
21 Ananda es 01 60 19 79 38 97 56 21 16 75 34 94 53 12 72 31 
22 Rakshasa... 02 #641 20 ~=80 39 98 AT 22 17 76 35 95 54 13 73 32 
23 Anala ott 03 62 21 81 40 99 58 23 18 af. 436 96 55 14 74 33 
24 Pingala ¥: 04 63 92 82 41.600 59 (24 19 78 37 97 56 15 15 34 
Deeeevnkis a 06 oO ee OR FT A eo 66 lS. IS 79 38. oR" (ST 16 76 35 
26 Siddh- ‘hin ... 06 ~=65 24 88 43 02 61 26 21 80 = 39 99 58 17 17 36 
27 Raudra ode 07 66 2 84 +4 03 62 27 22 81 40 900 59 18 78 37 
28 Durmati be 08 67 26 85 45 04 63 28 23 82 41 01 60 19 79 38 
29 Dundubhi ... 09 68 2 27 86 466 05 64 29 24 83 a3 °° "2 61 20 Si 39 
30 Rudhirodgarin . oe . 63 38 -  - 47" “O68. G8. -80 °° 5) Aa Ch 21 80 40 
31 Raktaksha ... 11 70 29 88 48 7 66 31 26 8 44 04 63 22 81 41 
32 Krodhana ... a 71 30 89 49 08 67 32 27 86 45 O5 64 23 82 42 
33 Kshaya P 12 72 31 90 50 09 68 33 28 87 46 06 65 24 83 43 
34 Prabhava a 13 73 32 91 51 10 69 34 29 88 47 07 ~=66 25 84 44 
35 Vibhava ie 14 74 3392 52 11 70 »3=6—35 30 89 48 os 67 26 85 45 
36 Sukla 44 15 15 34 93 53 12 71 36 31 90 49 ‘fs 68 97 8h 46 
37 Pramoda _... 16 76 35 94 54 13 72 37 32 91 50 O09 ~#69 28 87 47 
38 Prajapati.... 1723) -77 36 95 5D 14 73 38 = 33 92 51 i 29 88 48 
39 Angiras om 18 78 aT. 296 « 66 15 74 39 34 93 52 11 71 30 89 49 
40 Srimukha ... 19 79 38 97 ~=-+5BT 16 75 40 35 94 53 12 72 31 90 50 
41 Bhava ir 20 80 39 98 58 17 S76 41 36 95 54 13 73 32 91 51 
42 Yuvan ve 21 81 40 99 59 18 17 42 37 96 55 14 74 35 92 52 
43 Dhatri ibe 22 82 41 500 60 19 18, “63 38 97 56 15 75 34 93 53 
44 Isvara my. 23 8% 42 01 61 20 79 44 io 98 57 16 76 35 94 54 
45 Bahudhanya... 24 84 43 02 62 21 80 45 39 99 58 17 77 36 95 55 
46 Pramathin ... 25 85 44 03 63 22 81 46 40 800 59 18 78 37 96 56 
47 Vikrama set 26 = &6 45 O4 64 23 82 47 41 01 60 19 79 38 97 57 
48 Vrisha pas 27 87 46 05 65 24 83 48 42 02 61 20 80 39 98 58 
49 Chitrabhanu ... 28 88 47 06 64 25 84 49 43 03 62 21 81 40 99 59 
ao Gobuann’, .«, 99 69-.48> 07 67° 96. SS 80° 44 04 ° 68 33 ° 82 41 1100 60 
51 Tarana din 80 90 49 #08 idl 27 86 51 45 5 64 23 83 42 01 61 
52 Parthiva dep 31 91 50 = 09 68 28 87 52 46 06 65 24 84 43 02 62 
53 Vyaya oes 32 92 51 10 69 29 88 53 47 OF 66 25 85 44 3 63 
54 Sarvajit An 33 93 62 11 70 30 89 54 48 08 67 26 86 45 O4 64 
55 Sarvadbarin ... 34 94 53 12 71 31 909 55 49 #09 68 27 87 46 05 a 
56 Virodhin gig 35 95 B54 13 72 32 91 56 50 10 ~=—s- 69 28 88 47 06 65 
57 =Vikrita ani 36 «696i 14 73 33 92 57 Bl ll 7 29 89 48 O7 66 
58 Khara #2 37 97 56 15 74 34 93 58 52 12 71 30 890 49 08 67 


59 Nandana eas 38 ase 57 16 75 55 94 59 53 13 72 31 91 50 09 65 
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TABLE XIv. 


Jupiter's Cycle of 60 years—-Northern System, showing suppressed years. A.D. 280 to A.D. 2000. 


O Vijaya .. 1169 1229 1288 1847 14071466 1525 O 15 8 1644 1703 1763 1822 18 31 

1 Jaya - 70 30 89 48 O08 67 26 1 6 46 04 64 23 82 

2 Manmatha .,.. 71 31 90 49 09 68 27 2 87 46 05 65 24 83 

3 Durmukha .... 72 39 91 50 0360 10~—é«*#@D 98 3 88 47 06 66 25 84 

4 Hemalamba ... 73 33 99 61 11 70 29 4 89 48 07 67 26 85 

5 Vilamba ss 74 84 93 ry es | ea 9 | 30 5 90 49 08 68 27 86 

6 Vikarin % "5 35 94 53 18 72 81 6 91 50 09 69 28 87 

Q Sarvari ba 16 36 95 rhea ara, 32 q 92 B51 10 70 29 88 

8 Plava ae v7 37 96 55 15 74 33 8 93 52 ll 71 30 89 

9 Subhakrit + 78 38 97 56 16 15 34 9 94 53 12 ‘iid 31 90 

10 Sobhana im 719 39 98 57 17 76 35 10 95 54 13 72 32 91 

41 Kyrodhin - 80 40 99 58 18 77 36 <4 96 55 14 73 33 92 

12 Visvavasu... 81 41 1300 59 19 78 37 12 97 56 15 74 34 93 

143 Parabhava ... 82 42 Ol 60 20 79 38 13 98 5T 16 75 36 94 

14 Plavanga... 8348 02 61 =... 7 Ree 39 14 99 58 17 76 360 95 

15 Kilaka st Rd. 44 03 62 2: si 40 15 1600 59 18 7 37 9 & 
16 Saumya — 85 45 4 63 22 82 41 16 ae 60 19 78 38 7.4 
17 Sadbarana ... 8&6 46 05 64 . 28 83 49 17 Cl 61 20 79 39 98 5 
48 Virodhakrit ... 87 47 06 65-24 ~— BA 43 18 02 62 21 80 40 99 § 
19 Pavidhavin ... 88 48 07 66 2% 8 44 19 03 63 23 81 41 1900 5 
20 Pramadin ... 89 49 08 67 . 26 © £6 45 20 O4 64 23 82 42 Ol 6 
21 Ananda * 90 50 09 68 27 87 46 21 05 65 24 83 43 02 6 
22 Rakshasa.., 91 A 10 69 =. 28 88 47 22 06 66 25 84 44 03 ¢ 
23 Anala fe 92 51 11 70. 29 exo 48 23 07 67 26 85 45 Ot 4g 
24 Pingala * 93 52 12 71, 4730... «90 49 24 08 68 27 86 46 6 ¢ 
OS Kalsyukia «... § 64 £8 -33. or72 «581 S91. 250 25 09:68 5 428°. 87 47408 2 
26 Siddharthin ... 95 b4 14 73 382 92 5l 26 10 70 99 88 48 07 § 
27 Raudra - 96 55 15 74> «38. = 93 52 27 11 71 30 89 49 08 4 
28 Dumati... 97 56 16 75 34 94 53 28 12 72 31 90 50 09 
29 Dundubhi... 98 BT 17 1% 35 95 54 29 13 73 32 91 51 10g 
30 Rudhirodgarin. 99 58 18 17° +336 GP6 55 30 14 74 33° 98 ee 
31 Raktaksha .,. 1200 59 19 1 apa y aia | 56 31 15 15 34 93 53 12 4 
32 Kvodhana... 01 60 20 79° 88° » OB 57 32 16 76 35 94 54 a is 
33 Kshaya fea ga- “gi 39) 80. “39 ~ «89 58 33 17 77 3609S 55 
34 Prabhava... 03 62 22 81 401500 59 34 18 78 37 96 56 ib 4 
35 Vibhava ‘s 04 63-33 95°41. aGt 60 35 19 79 38 8697 a 1460 
36 Sukla Si 05 64 24 $5" 42> 61 36 20 80 39 98 57 | 
37 Pramoda ... 06 65 25 St Ag” 508 62 37 21 81 40 99 58 18 og 
38 Prajapati... of me» 6 8 44 Of 63 38 22 82 41 18 00 SoS 
39 Angiras A er. +97 8d hts * OS > amd 39 23 83-42: Ob.. ©. 6 390GH 
40 Svimukha ... 09 68 28 mer weet) 65 40 24 84 43 02 61 Lee 
41 Bhava = 10 69 29 88 47° 07 66 41 25 85 44 03 62 22, 8 
42 Yuvan i 11 70 30 89 48 08 67 42 26 Se 45 04 63 23g 
43 Dhatri i 12 71 31 90 49 09 68 43 27 86 46 05 64 ma 4 
44 Isvaia iS 13 72 32 91 60 +10 69 44 28 87 47 06 65 25° 3 
45 Bauudhanya ... 14 73 33 O9<< BL ie 70 45 29 88 48 07 66 6 g¢ 
46 Pramathin ... 15 74 34 99. 52 4-12 71 46 30 89 49 = 08 67 27g 
47 Vikrama ae 16 75 35 94-5688 AB 72 47 31 90 50 09 68 288 
48 Vrisha 3 17 76 des 95 54 14 73 48 32 91 5l 10 69 29 8 
49 Chitrabhanu ... 18 77 36 Mii aBS we. 74 49 33 92 52 ll 70 30 6g 
50 Subhanu 19 78 37 97 56 15 15 50 34 93 53 12 71 31 9 
514 arana ae 20 79 38 os aT Os 76 51 35 94 54 13 72 32g) 
52 Parthiva as 21 80 39 99 -58 17 17 52 36 95 55 14 73 33g 
53 Vyaya =. 22 81 40 1400 59 18 78 53 37 96 56 15 74 34 
54 Sarvajit ‘ 23 82 41 1 -=60. she 79 54 38 97 57 16 75 35 Qe 
55 Sarvadharin .., 94 88 42 O94. 5.8) 220 80 55 39 98 58 17 76 36 Qt 
56 Virodhin ... 25 84 43 03: 42 COM? 81 56 40 99 59 18 17 a 
57 Vikrita i 26 85 44 04 63 22 82 57 41 1700 60 19 78 389 
58 Khara +2 27 86 45 05 64 98 83 58 42 01 61 20 79 39s 
59 Nandana... 28 87 46 06 65 24 84 59 43 02 62 21 80 40 96 
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TABLE XV.—Explanation. 
Correspondence of Hijra (Muhammadan) and A.D. Years, A.D. 622 to A.D. 2000. 


1. This table shows the A.D. year and month when each Hijra year begins. 


2. Hijra years are divided into cycles of 30 each. rom 622 A.D. to 2000 A.D. there are 48 such cycles, the first cycle 
ing an incomplete one of 29 years. The cycles are indicated by the figures between brackets. 


3. The actual date of the A.D. month marking the commencement of each Hijra year can be obtained from Table X by 
ing 1, 2 or 3 days, according to the following rules, to the date of mean new-moon shown in that table. 


(a) Subject to the exceptions noted in Rule (¢) below, 2 days are to be added to the date of mean new-moon when the 
action of day shown in Table X against the mean ne w-moon does not exceed the decimal figure printed in italic under each cycle in 
is table, When this figure is exceeded, add 3 days. - 

(6) The figure printed in italic may be called the ‘argument of the crescent’ and the quantity to be added to 
e date of mean new-moon, whether 1, 2 or 3 days, may be called the ‘equation of the crescent’, In cycles (1) to (41), the 
ighest argument for an equation of 2 days isshown against the year in which that argument occurs. For instance,in the 30th 
ycle, the maximum argument for an equation of 2 days is 86 which is entered against A.D, 1484, H. 889. ‘This entry means that in 
e 30th cycle, whenever the fraction of day set against a new moon in Jable X, is °86 (as in Jannary 1484 A.D.) or less, 2 days are to 
e added to the date of mean new moon in order to get the commencement of the corresponding Hijra year, Otherwise, that is, if the 
action of day exceeds ‘86, 3 days should be added. ‘Thus, taking 10 successive years of the 30th cycle, the dates of commencement 
f the corresponding Hijra years are ascertained as follows from this able and ‘lable X :— 


A.D. Month Day and fraction Hijra Commencement A.D. Worth Day and fraction Hijra Cononencment 
year. : of day. year. of Hijra year. year. = of day. year. of Hijra year. 
1480 March 11°39 885 13th March 1485 January 16°23 890 18th January 
1481 February 28°76 886 2nd March 1486 January 5°60 891 7th January 
1482. Ss February 18°13 887 20th February 1486 December 25°96 892 28th December 
1483 February 750 888 $th February 1487 December 15°33 893 17th December 
1484 January 27°86 889 29th January” 1488 December 3°70 894 d5th December 


(c) From the 42nd to the 48th cycles (A.D. 1815—2000), the additions to be made to mean new moon dates inorder to get the 
oOmmencement of Hijra years are 1 day and 2 days respectively, according as the limit shown in this table is not, or is, exceeded. ‘hus 
n the 42nd cycle, 1 day has to be added only when the fraction of day of mean new moon is ‘00, i.c., in the year 1833, when new 
noon fell on May 19:00. ‘Ihe corresponding Hijia year 1249, therefore, commenced on 20th May 1833. In all other yeays of this cycle 
he number of days to be added to mean new moon in order to get the commencement of Hijra year is 2. Similarly in 1862, mean 
iew-moon fel] on June 27-01 and the Hijra year 1279 commenced on 28th June. In A.D. 1978, the Hijra year will commence on 
Jec. 1, because.new-moon will fall on Nov. 30°06, and °06, is the argument of the crescent for that cycle. 


4. The 2nd, 5th, Sth, 10th, 13th, 15th, 19th, 21st, 24th, 27th and 29th yeays in each cycle are leap yeays according to the 
resent table, that is, they will be found to contain 355 days instead of 354. In certain countries, however, the 7th, 18th and 26th 
ears of each cycle are reckoned as leap years instead of the 8th, 19th and 27th. Under the former reckoning, the 8th, 19th and 27th 
ears following as they do, certain leap years, would begin 1 day later than they do according to the present table. For the 
onvenience of reference, the 8th, 19th and 27th years of each cycle are marked by an asterisk, ‘The reader will understand that the 
ate of commencement of such Hijra years, as determined by the rules above laid down, is liable to be increased by 1 
ountries where the 7th, 18th and 26th yeais of each cycle are regarded as leap years, 


TABLE XVI. 


day in those 


Modern Equations for Lunar Inequalities. 


A,—Equation for Lunar Variation. 


2 x ((’s—O's Long.) 2 xX ((’s—@’s Long.) 

Eqn Eqn. 

Vithbis d g: p- da, g- p- g- p. Lithis, cl. g- p. ad. gf. p. g- p. 

4 64° 81 60 18 «8699 23 80 —1 12 9 216° 16 31 58 44 5 15 +41 43 

a 48° 3 40 26 31 13 48 —2 ll 10 240° 18 22 ill 45 55 28 +2 32 

le ie 5 30 39 338 8 O56 —2 AT 11 264° 20 12 24 47 45 41 +2 55 

a 96° 7 20 52 84 64 9 —2 55 12 288° 22 2 37 49 35 64 +2 47 

5 120° S388 36 44 23 —-2 32 13 312° 23 52 650 ol 36.7 +2 11 

6 144° 11 1 19 388 34 386 —1 43 14 336° 25 43 3 53 16 20 +1 11 

7 168° 12 51 32 40 24 49 —O 37 15 360° 27 33 17 655 6 33 +40 0 
8 192° 14 41 45 42 15 2 +0 37 
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Eqn.Ogn.1 2 


Corum orwwro Palas. 


10 


3 4 5 


i 


0 Kass Days ot Anom. 77> V I 


gp BP EP FP. gy gp. 

8,30 17, 0 26,34 34, 8 42,43 
8,39 17,13 25,43 34,17 42,62 
8,48 17,18 25,52 34,27 43, 1 
8,57 17,27 26, 1 34,31 43,10 
9, 6 17,36 26,11 34,41 43,19 
9,11 17,46 26,20 34,50 43,29 


9,20 17,565 26,29 34,59 48,38 
9,30 17,59 26,34 35, 8 43,47 
9,39 18, 8 26,43 35,17 43,52 
9,48 18,18 26,52 35,26 44, 1 
9,53. 18,27 27, 1 35,31 44,10 


10, 2 18,36 27,11 35,40 44,19 
10,11 18 45 27, 20 35,49 44,28 
10, 20 18,50 27,29 35,59 44,33 
10,29 18.59 97,38 36, 8 44,42 
10,38 19, 8 27,47 36,17 44,61 


10,48 19,17 27,52 36,26 45, 0 
10,57 19,26 28, 1 86,35 46,10 
“ee 11, 6 19,36 28,10 36,44 45,19 
y41 11,10 19,45 28,19 36,49 45,28 
50 11,20 19,54 28,24 36,58 45,37 


2,69 11,29 20, 3 26,33 37, 7 45,46 
11,38 20, 8 28,42 37,17 45,51 
11,43 20,17 28,51 37,26 46, 0 
11,52 20.26 29, 1 37,35 46, 9 
1 


ny 
7 
| 
1 12, 1 20,36 29,10 37,44 46,19 


3,1 
2 
3 


2,10 20,45 29,19 37,58 46,28 
2,20 20,54 29,28 38, 2 46,37 
2,29 21, 3 29,37 38, 7 46,46 
2,38 21,12 29.42 38,16 46,55 
2.47 21.21 29°51 38,26 47, 4 


whetedete 


12,56 21,26 30, 0 38,34 47, 9 
13, 1 21.35 30, 9 38,39 47,18 
13,10 § 21,44 30,19 38,49 47,27 
"49 13,19 21 53 30,23 38, 58 47,37 
59 13,28 21, 58 30, 32 39, 7 47,46 


, § 18,38 22, 7 30,41 39,16 47,55 
a7 ihe 22,16 30,51 39,25 48, 4 
13,51 22,26 31, 0 39,34 48,13 
14, O 22,35 31, 9 39,44 48,22 
14,10 22,44 31,19 39,53 48,27 


14,19 22,53 31,28 39,57 48,36 
14,28 23, 2 31,37 40, 7 48,45 
14,37 23,11 31,41 40,16 48,55 
14,46 23°16 31,51 40,25 49, 4 
14,56 23,26 32, 0 40,34 49,13 


80 15, 0 23,34 32, 9 40,43 49,22 
40 15, 9 23.44 32.18 40,52 49,32 
49 15,18 23,53 32,27 41, 2 49,41 
68 15,28 24, 2 32,36 41,11 49,45 
, 7 15,382 24,11 32,46 41,15 49,54 


16 15,41 24,21 32,65 41,24 50, 4 
,21 15,51 24,30 32,59 41,34 50,13 
'30 16, O 24.34 33, 9 41,43 50,22 
"39 16, 9 2443 33.18 41,52 50,31 
548 16, 18 24,58 33.27 42, 1 50,40 


16,28 25, 2 33,81 42,10 60,50 
16,37 26, 11 33,41 42, 20 50,59 
1 
1 


? 


53 
Ae 
il 6,46 25,16 33,50 42,29 51, 3 
'20 


GP. gp 


51,22 0,10 
51,3) 0,14 
51,40 0,23 
61,45 0,33 
61,54 0,42 
62, 7 0,51 


52,17 1, 0 
52,21 1, 9 
62,30 1,19 
52,40 1,28 
62,49 1,37 


52,58 
53, 7 
53,17 
53,25 
53,35 


1,46 
1,55 
25 
2, 9 
2,18 


58,39 
53,49 
53,58 
54, 7 
54,16 


2,28 
2,37 
2,46 
2.55 
3, 4 


54,25 
54,35 
54,44 3,27 
54,53 3,36 
55, 2 3,45 


3,23 


55,11 
55,20 
55,30 
55,34 
55,43 


4, 8 
4,13 
4,22 
4,31 


55,52 4,41 


8 
I I 


gp. g.P. 


8,53 17,41 
8,58 17,15 
9, 717,55 
9,16 18, 4 
9,25 18,14 
9,35 18,23 


9,44 18,32 
9,53 18,41 
9,58 18,50 
10, 7 18,59 
10,16 19, 9 


10,25 19,13 
10,34 19,23 
10,43 19,31 
10,53 19,46 
11, 2 19,54 


11,11 19,59 
11,20 20, 8 
11,29 20,18 
11,38 20,27 
11,48 20,36 


8,13 11,57 20,45 


12, 1 20,54 
12,11 21, 4 
12,20 21,13 
12,29 21,17 


3,59 12,38 21,26 


12,48 21,36 
12,57 21,49 
13, 6 21,54 
18,15 22, 3 


13,20 22,12 


56, 2 4,50 13,29 22,21 


56,11 4,59 
56,20 5, 8 


13,43 22,31 
13,52 22,40 


56,29 5,18 13,56 22,49 


56,38 5,27 
56,48 5,31 
56,62 5,40 
57, 2 5,50 
57,10 5,59 


57,20 6, 8 
67,33 6,17 
57,38 6,26 
57,47 6,35 
57,57 6,45 


58, 6 6,49 
58,15 6,58 
58,24 7,12 
58,33 7,21 
68,43 7,26 


68,52 7,35 
58,56 7,44 
59, 5 7,53 
59,15 8, 3 
59,19 8,12 


59,33 8,21 
59,42 8,30 
59,61 8,39 


14, 6 22,58 
14,15 23, 8 
14,24 23,12 
14,33 23,21 
14,42 23,30 


14,51 23,39 
15, 1 23,54 
15,10 23,58 
15,14 24, 7 
15,24 24,16 


15,38 24,26 
15,46 24,35 
15,56 24,44 
16, 0 24,53 
16, 9 25, 2 


16,19 25,11 
16,28 25,16 
16,37 25,25 
16,46 25,34 
16,56 25,44 
17, 5 25,53 


17,14 26, 7 
17,18 26,16 


6,50 26,25 33,59 42,34 61,12 4 0, 0 8,44 17,28 26,29 


9 Eqn.10gb. 11 
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TABLE XVI.—Modern Equations 
B.— (’s Anomaly in days, ghatikas and palas and corresponding Equation of 


12 
I 


GP gp. 


26,39 35,36 44,52 
26,43 35,45 45, J 
26,52 35,54 45, 5 
27, 1 36, 4 45,15 
27,15 36,13 45,28 
27,20 36,22 45,38 


gp. 


97,29 36,31 45.47 
27,38 36,40 45,52 
27,48 36,49 46, 5 
28, 1 36,59 46,14 
28, 6 37, 8 46,24 


28,15 37,17 46,33 
28,24 37,26 46,42 
28,33 37,35 46,51 
28,43 37,44 47, 0 
28,52 37,54 47, 9 


29, 1 38, 3 47,19 
29,10 38,12 47,28 
29,19 38,21 47,37 
29,29 38,30 47,46 
29,38 38,39 47,55 


29,47 38,49 48, 5 
29,56 38,58 48,14 
30, 5 39, 7 48,23 
30,14 39,16 48,32 
30,24 39,26 48,41 


30,33 39,30 48,50 
30,42 39,39 49, 0 
30,47 39,53 49,14 
30,56 40, 2 49,18 
31, 5 40,12 49,27 


31,14 40,16 49,36 
31,23 40,25 49.50 
31,33 40,39 49,59 
31,42 40,48 50, 4 
31,51 40,53 50,13 


32, 0 41, 2 50,27 
32, 5 41,11 50,36 
32.19 41,20 50,41 
32,28 41,34 50,50 
32,37 41,39 51, 4 


32,41 41,48 51,13 
32,51 41,57 61,22 
33, 4 42,11 51,31 
33,14 42,15 51,40 
33,23 42,24 51,50 


33,27 42,34 51,69 
33,36 42,43 52, 8 
33,46 42,52 52,17 
33.59 43, 2 52,26 
34, 4 43,11 52,35 


34,13 43,20 52,45 
34,22 43,34 52,54 
34,32 43,43 53, 3 
34,46 43,52 53,12 
34,50 44, 1 53,21 


34,59 44,10 53,30 
35, 9 44,24 53,40 
35.18 44,29 53,49 
35,27 44,38 53,58 


20, 5 


16° 46°47 -- 48 
J I} ik ii i [i 


ep gp CP CP BP BP 


54,12 8,32 18,16 23, 8 33, 5 48,25 
64,17 8,46 18,25 23,13 33,14 43,44 
54,26 3,55 16,34 23 26 33,28 43,43 
54,40 4, 4 13,43 23,36 33,37 43,52 
54,49 4,13 18,52 23,45 33,46 44, 6 
64,53 4,23 14, 1 23,54 33,55 44,15 


13 14 


13 
,23 
55, 2 


55,16 


4,32 14,15 24, 3 34, 1 44,29 

4, 
55,25 4, 

5, 

h, 


4,20 24,17 34,19 44,34 
4,29 24,26 34,23 44,47 
4,43 24,85 34,37 44,57 
4,52 24,49 34,46 45,10 


55,35 
55,44 


Soom. 
— i 


55,53 
56, 2 
56,11 
56,20 
56,30 


4 35, 

ri 3 35, 
541 15, £0 25, 16 35, 
5,50 15,29 25,21 35, 
5,59 15,38 26,85 35.% 
56,39 
56,48 
56,57 
57, 7 
57,16 


6, 8 15,47 25,44 
6,18 15,56 25,53 ¢ 
6,27 16, 6 26, 7 36, 4 46,33 
6,36 16,19 26,i1 36,13 46,42 
6,50 16,24 26,26 36,27 46,52 


6,59 16,38 26,35 36,36 47, 1 
7, 8 16,47 26,44 36,45 47,15 
17 - 56 26,53 36,54 47 ‘24 
26 17, 5 27, 2 37, 8 47,37 
36 17. ‘14 27,16 37,17 47,42 


57,25 
57,34 
57,43 
57,52 
58, 2 


7,23 27,25 37,27 47,56 
7,33 27,34 37,36 48, 5 


58,11 51 
41 
3 17,46 27,44 37,50 48,19 
17 1 
26 1 


1, 
; 
rp 
7, 
58,25 1, 
58,29 8, 
58,38 8.1 
58,47 8,2 


7,51 27,53 37,58 48,23 
8, 5 28, 6 38,13 48,37 


69, 
59, 6 
59,15 
59,29 
59,38 


8,35 18,14 28,16 38,17 48,47 
8.45 18,23 28,25 38,31 49, 0 


9, 3 18,41 28,43 38,54 49,19 
9,12 18,56 28,57 38,59 49,28 


59,47 
59,52 


9,21 19, 4 29, 6 39,12 49,42 
9,30 19,14 29,15 39,22 49,51 
9,44 19,23 29,24 39,35 50, 0 
9,53 19,32 29,34 39,44 50, 9 
9,58 19,46 29,47 39,54 50,23 


0,15 
0,24 


0,33 10,12 19,55 29,52 40, 3 50,32 
0,42 10,21 20, 4 30, 6 40,17 50,46 
0,52 10,30 20,18 30,15 40,26 50,50 
1, 0 13,39 20,23 30,24 40,35 51, 4 
1,15 10,48 20,36 30,38 40,44 51,13 


1,19 10,58 20,46 30,43 40.58 51,27 
1.28 11,11 20,55 30,56 41, 7 51,36 
1'38 11.21 21, 4 31, 6 41,21 51,50 
1.51 11,25 21.13 31,15 41,25 51,59 
1,56 11,39 21,27 31,24 41,39 52,13 
1,48 21,36 31,33 41,49 52,22 
1,57 21,45 31,47 42, 2 52,32 
2, 7 21,54 31,56 42, 7 52,45 
2,16 22, 4 32, 5 42.21 52,54 
2,25 22,17 32,14 42,30 53, 8 
2 

2 

2, 

3, 


1, ea aA ean 


84 22,22 32,24 42.44 63,17 
48 22,36 32,37 42,53 53,27 
53 22,46 32 47 43, 2 53,40 

2 22.54 32,56 43,11, 53,50 


bt tt 


ereege me 


59,4 
59,5 


8,54 16,37 28,34 38,40 49, 93 0, 


— OU bO 


* ‘or os bo 


~ 
ell 


or ie Oo 


oe 


He Go Go Go Go GF OF bo bo bo 


- 


unar Inequalities. 


ntre in ghatikas and palas. 


gh. 21 22 23 
pbs ae | ae oa 


p. gp. gp. gp. 


0 16,24 28,11 40,52 
14 16,33 28,21 40,49 
23 16,47 28,34 41, 8 
37 16,56 28,48 41.17 
46 17,10 29, 1 41,26 
54 17,24 29,11 41,40 


, 9 17,33 29,25 41.49 
18 17,42 29,39 42, 3 
,27 17,56 29,52 42,12 
41 18,10 30, 2 42,26 
60 18,19 30,11 42,40 


, 4 18,28 30,25 42,54 
13 18,41: 30,39 43, 7 
22 18,56 30,52 43,16 
7,36 19,10 31, 2 43,30 
745 19,19 31,15 43,44 


1.59 19,28 31,29 43,53 
3, 819,42 31,43 44, 7 
3,22 19,56 31,56 44,20 
336 20, 5 32, 7 44,34 
B45 20,14 32,19 44,48 


8,59 20,28 32,33 45, 2 
9, 8 20,41 32,47 45,16 
9,17 20.51 32,56 45,29 
9,26 21, 0 83,10 45,44 
9,40 21.14 33,19 45,57 


445 21,28 33,33 46, 6 
58 21, 36 33,47 46,20 


,26 21,59 34,10 46,52 
135 29.13 34,24 47, 6 


44 22.27 34,37 47,15 


0,58 22,36 34,47 47, ‘99 
Ll 2 92-46 35, O 47,42 
1,21 22.59 35,14 47,56 
1,30 23,13 35,28 48, 6 
1,44 23,22 35,42 48,24 
1,55 23,31 35,51 48,37 
2, 7 23,45 36, 0 48,51 
2,21 23,59 36,14 49, 5 


2,8 
2,44 24.92 36,37 49,28 
2,53 24,31 36,50 49,42 
24,45 37, 4 50, 0 

6 24,54 37,17 50,10 

0 25, 8 37,32 60,23 


1 
0 24, 8 36,27 49,15 
ug 


3, 
3, 
3, 


1 

3 
8,39 26,17 37,41 50,37 
3,53 25,30 37,55 50,51 
4, 6 25,40 38, 9 51, 5 
4,16 25,64 38,22 61,14 
4,29 26, 8 38,32 51,32 


9 
8 26,17 38,45 61,46 
4,53 26,26 38,54 52, 0 

8 26,40 39, 8 52, 9 
6,15 26,53 39,22 52,23 
6,29 27, 7 39,31 52,36 


5,38 27,16 89,45 52,51 
5,52 27,80 39,59 53, 9 
6, 1 27,44 40,12 53,18 
6,11 27,68 40,22 68,32 


1 
2 
4,3 
5 


~~ 


24 Eqn. 25sh. 26 27 


LaBt 
g-P- 


53,45 
53,59 
4, 8 
54,22 
54,36 
54,54 


55, 8 
55,17 
55,31 
55,45 
55,58 


56,12 
56,26 
56,40 
56,54 
57, 8 


57,17 
57,30 
57,44 
57,55 
58, 4 


58,25 
58,39 
58,53 
59, 7 
59,16 


59,34 
59,48 


12 21,46 33,56 46,34 4 0, 2 


0,11 
0,25 


or 


wSOnw 


~~ 


wNnwnww- 


or GO bO 


- 


oo go 69 


I oo bo 


toe 


Oe 
aOna sd 


Peers § 
- erp 
WoO we 


7,28 


Be ORNs OkY 
g-p- gp. g-Pp. 


7,45 22,41 39,13 
7,55 23, 0 39,32 
8, 9 93,18 39,45 
8,27 93,32 40, 4 
8,41 28,46 40,23 
8.50 24, 4 40,45 


9, 8 24,18 41, 4 
9,22 24,36 41,17 
9,40 24,50 41,36 
9,54 25, 4 41,59 

10, 8 25,22 42,17 


_ = 
CODA mmwnro Palas.: 


11 
12 
13 
14 
15 


10,22 25,40 42,31 
10,36 25,59 42,49 
10,54 26, 8 43, 7 
11, 3 26,26 43,26 
11,22 26,45 43,44 


16 
my | 
18 
19 
20 


11,35 27, 3 43,58 
11,49 27,12 44,17 
12, 8 27,31 44.35 
12,17 27,49 44,58 
12,35 28, 7 45,12 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


12,49 28,21 
13, 3 28,35 
13,16 28,53 
13,30 29, 7 
13,48 29,25 


45,30 
45,48 
46, 7 
46,30 
46,39 


14, 2 29,39 47, 2 
14,16 29,57 47,20 
14,30 30,11 47,38 
14,43 30,30 47,52 
15, 1 30,48 48,10 


31 
32 
33 
34 
35 


15,16 30,57 
15,25 31,16 
15,43 31,34 
15,57 31,53 
16,16 32, 2 


48,29 
48,52 
49,10 
49,24 
49,42 


36 16,29 32,20 50, 1 
37 16,38 32.38 50,19 
38 16,57 32,57 50,33 
39 17,11 33,15 50,51 
AO 17,29 33,24 51,14 


41 17,38 33,48 51,33 
42 17.52 34, 151,51 
4B 18,10 34,15 52, 9 
44 18,20 34,29 52,23 
A5 18,42 34,47 52,46 


46 18,56 35, 1 53, 9 
AT 19,10 35,19 53,23 
48 19,98 35,33 53,41 
AQ 19,47 35,51 54, 4 
50 20, 1 36, 9 54,27 


51 20,19 36,28 54,45 
52 20,33 36,51 54,59 
53 20,51 37, 5 55,18 
54 21, 9 87,23 55,36 
55 21,19 37,42 55,59 


56 21,37 38, 0 56,13 
57 21,55 38,19 56,36 
58 22,14 38,32 56,59 
59 22,23 38,55 57,22 


57,45 19,38 
57,58 20, 1 
58,21 20,29 
58,44 20,51 
69, 8 21,14 
59,21 21,38 


59,44 93, 5 
5 0, 3 22,28 
0,25 22,51 


8,23 33,29 
8,42 34, 2 
9, 9 34,34 
9,32 35, 6 
9,59 35,20 


10,18 35,56 
10,32 36,20 
10.55 37, 1 
11,18 37,33 
11,36 37,56 


11,59 38,28 
12,22 39, 0 
12,49 39,32 
13,12 39,50 
13,40 40,23 


18,58 40,55 
14,21 41,27 
14,49 41,59 
15,16 42,17 
15,35 42,50 


15,58 43,22 
16,25 43,54 
16,53 44,26 
17,20 44,49 
17,39 45,30 


18, 2 46,12 
18,24 46,53 
18,52 47,20 
19,11 47,57 


30 
V 
g.p. 


48,39 
49,20 
49,48 
50.29 
51,10 
51,47 


52,28 
52,56 
55.53 
54,18 
55, O 


55,23 
56, 4 
56,45 
57,27 
58, 8 


58,36 
59,17 
59,54 


me oo bor 
m DD Oo OO WO 
m OH OD 


- 


SeNInNO or 
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C.—Eqn., for evection in gh., and palas. 


Argument:2 x (( ’s-@’s Longitnde)— ¢ 


Eqn. Ogn. 1 


w 


OnAD mmAwnwro Pala 


10 


49 


51 
52 
53 
54 
55 


56 
57 


g-p. 


19,13 
19,58 1 0,23 


20, 4 
21,26 
22, 8 
22,35 
23,20 


24, 3 
24.43 
25,11 
25,57 
26,438 


27,24 
28, 6 
98,32 
29,19 
30, 0 


30,46 
31,14 
32, 0 
32,41 
50 33,22 


34, 9 
34,27 
85,17 
36, 3 
36,49 


37,12 
37,59 
58 38,44 
59 39,30 


0 Days 
g.p. 


40,11 
40,39 
41,24 
42, 6 
42.59 
43,19 


4 44,5 
31 44,47 
7 45,32 
8 46,14 
46,42 


47,27 
48, 9 
48,54 
49,22 
50, 8 


50,50 
51,40 
52,17 
52,44 
53,30 


54,16 
5B, 2 
55,29 
56,15 
56,57 


57,48 
58,29 
58,52 
59,38 


18,14 
18,59 
19,46 
20,13 


2 3 
I II 
g-p. g-p- 


20,59 
21,45 
22,31 
93,17 
93,44 
24,30 7,59 


25,16 
26,7 9,21 
26,24.10,°7 
27.16 10,58 
27,42 11,48 


28,47 
29,33 
gh, 1 
30,47 
31,33 


13,11 
13,57 
14,47 
15,33 


32,19 16,10 
32,51 16,56 
33,37 17,47 
34,93 18, 1 
35, 9 19,14 


35,54 20, 0 
36.27 20,50 
37,13 21,41 
37,59 22,31 
38,44 23, 8 


39,18 23,54 
40, 2 24,44 
40,49 25,39 
41,34 26,16 
42,21 27, 2 


42,52 27,53 
43,20 28,44 
44,94 29 34 
45,10 30,10 
45,42 30,57 


46,28 31,47 
47,14 32,37 
48,41 33,14 
48,50 34, 5 
49,23 35, 0 


50, 9 35,46 
50,55 36,41 
51,45 37,18 
52,17 38, 8 
53, 3 39, 4 


53,49 39,58 
54,36 40,35 
55,26 41,21 
55,58 42,16 
56,44 43, 7 


57,30 44, 1 
58,15 44,38 
58,48 45,30 
59, 2 46,26 


17,28 2 0,338 47,15 


14 47,56 
1 48,46 
37 49,37 
23 5 


1 
2, 
2,3 
3,23 50,32 


4 
IJ 


v.p. 


51,23 
52,13 
52.59 
53,50 
54,45 
55,26 


55,59 
57,12 
BS, 7 
59, 6 
59.43 


12,25 3 0,39 


’s Anomaly. 
5 6 
III Vv 
¢.p. g.p. 
46, 2 60,21 
4711 2.6 
48,15 3,15 
49,19 4,56 
50,5 6,42 
51,14 8,23 
52,23 9,59 
53,27 11,31 
54.13 13,40 
55,22 15,49 
56,31 17,53 
57,39 19,14 
58,49 21,14 
59,34 2319 
« 4 i 6 25,18 
1,57 27,13 
3,10 28,49 
3,56 31,16 
5,15 33,48 
6,28 36,10 
7,42 37,51 
855 40,18 
9,45 42,50 
10,59 44,26 
12,12 50,14 
13,26 50,47 
14,16 53,55 
15,30 57, 4 
16,43 6 0,12 
18, 20 1,39 
19,15 7,1 
20,10 11,36 
21,33 16,12 
22.55 18,53 
94,18 “6,22 
25, 8 36, 6 
26,31 53,19 
27,54  s» 
29,16 
30,39 
31,34 
3157 2+ 
84.20 see 
35,33 0 ++ 
36,33 ++ 
38, 5 + 
39,36 + 
41, 9 . 
42.40 . 
43,40 +» 
45,12 . 
“46,44 : 
48,52 : 
49,15 ove 
50,47 . 
52,46 
53,55 
55,41 
56,59 
58,35 


200 


A.D. 


1 B.C. 
100 A.D. 
200 
300 
400 


500 
600 
700 
800 
900 


Yrs. Deg. Yrs. Deg. Yrs. 


191-40 
22°81 
214°22 
45°62 
237-03 


68°43 
257:84 

91°24 
282°65 
114:05 


COON TRWNe 


Mean long. 


TABLZ XVII—MARS. 


Mars’ mean motion for Centuries, 


Mean long. 


Data for caloulating Latitude and geocentric Longitude of Mars from B.C. 1 to A.D. 2000. 


Longi- Longi- Longi- 
Kaliyuga. at commence- bafta’ of endl of AD. Kaliyuga. at aS eh eter tue of me 
ment of Solar a ’ ment ar  ansis ne 
Toor. apsis. node, Year. pss. 
Deg. Deg. Deg. Deg. : De 
1000 A.D. 4101 K.Y. 140°0144 130°0444 40°0 
3101 K.Y. 254°7442 180°0274 400866 1100 4201 200°5414 130°0461 400 
8201 815°2712 130°0291 40°0848 1200 4301 261°0684 130°0478 40°0 
3301 15°7982 130°0308 40°0830 1300 4401 321-5954 130-0495 40°0 
3401 76°3252 130°0325 40°0813 1400 4501 22-1224 130°0512 40°0 
3501 136°85 22 130°0342 40°0798 
1500 4601 82°6495 130°0529 40-0 
3601 197°3793 130-0359 40°:0777 1600 4701 143°1765 130°05 46 40°0 
3701 257°9068 130-0376 40°0759 1700 4801 203° 7035 130-0563 40-0 
3801 318°4333 130:°0393 400741 1800 4901 264°2305 130° 05 80 400 
3901 18°9603 130°0410 400723 1900 5001 324°7575 130°0597 40-0 
4001 79°4873 130:°0427 40°0706 2000 5101 25°2846 1300614 40°0 
Mars’ mean motion for Odd Years. 
Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. D 
805°46 59°51 31 J7356 44 28762 51 4167 61 155°72 71 269-77 81 23:33 91 137 
186°86 250°92 32 497 42 11902 52 23307 62 34713 72 10118 82 215-23 92 325 
32827 23 82°32 33 19637 43 31048 58 6448 63 17853 73 29258 83 4664 93 166 
15967 24 27373 SH 27:37 4H 141°83 54 255°88 64 9°94 74 123:99 84 28804 94 35% 
851:08 25 10513 35 21981 45 333-24 55 8729 65 201°34 75 31539 85 6945 96 18; 
182:48 296 29654 36 5059 46 16464 56 27863 66 3275 76 14680 86 260°3 96 Il 
13:89 297 127:°94 37 24199 47 35605 57 11010 67 22415 77 33821 87 92°26 97 20 
205:°29 28 31935 38 7340 48 18745 58 301°51 68 55°56 78 16961 88 28366 98 37 
86:70 29 150°75 389 26480 49 1886 59 132°91 69 246°96 79 102 89 11507 99 22 
22810 30 34216 4O 9621 50 21026 60 32432 70 7837 80 19242 90 30647 100 6 
| Mars’ Annual Eqn. in D 
+ + — | 
Mars’ mean motion for Days. O 00 1800 1800 36 
4 25 1795 18C-5 38 
1 3 4 5 6 7 8 9 2 51 1789 181:1 °36 
3 76 1784 1816 38 
Degrees. Degrees, Degrees. 4 101 1778 1822 34 
5 127 1773 182-7 34 
0°52 1:05 1°57 2°10 2°62 3°14 3°67 4°19 4°72 6 152 1768 18382 34 
5'76 6°29 6°81 7°33 7:86 8:38 8°91 9°43 9°96 7 #178 41762 183-8 34 
11°00 11°52 12°05 12°58 13°10 13°62 14°15 14°67 1519 8S 204 1757 184-3 33 
16°24 16:77 17°29 17°82 18°34 18°86 19°39 19°91 20°44 9 23°0 1751 184-9 33 
21:48 22-01 22°53 23°06 23°58 24°11 24°63 25°15 25°68 
26°73 27°25 27°77 28°30 28°82 29°35 29°87 30°39 30-92 10 25°5 1745 185°5 33 
31°97 32°49 33°01 33°54 34:07 34°59 35°11 35°63 36:16 11 281 1739 186-1 33 
37°21 37°73 38°25 38°78 39°30 39°83 40°35 40°87 41°40 12 30°7 1734 1866 32 
42°45 42-97 43°49 44°02 44°54 45°07 45°59 46°11 46°64 13 333 172°8 187-2 32 
47°69 48°21 48°73 49°26 49°78 50°31 50°83 51°35 51°88 14 35:9 1722 187-8 39 
52°93 53°45 53°97 54°50 55°02 55°55 56°07 56°59 57°12 15 385 1715 1885 32 
58°57 58°70 59°22 59°74 60°26 60°79 61°31 61°84 62°36 16 41:2 1709 1891 31 
63°41 63°93 64°46 64°98 65°50 66°03 66°55 67°08 67°60 17 439 1703 189-7 31 
18 465 1696 1904 31 
68°65 69°17 69°70 70°22 70°74 71°27 71°79 72°32 72°84 19 492 169°0 191:0 31 
73-89 74°41 74°94 75°46 75°98 76°51 77°03 77°56 78°08 
79°13 79°65 80°18 80-70 81°22 81°75 82°27 82-80 83°32 20 51°8 1683 191-7 30 
84:37 84°89 85°42 85°94 86°46 86°99 87°51 88°04 88°56 21 546 1675 1925 30 
89°61 90°13 90°66 91°88 91°71 92-23 92°75 93-28 93-80 22 57°3 1668 1932 30 
94°85 95°37 95°90 96°42 95°95 97°47 97°99 98°52 99°04 23 602 1660 1940 29 
100:09 100°61 101°84 101°66 102-19 102-71 103°23 103°76 104-28 24 63:0 165-3 1947 29 
105°33.  105°85 106°38 10690 107-43 107°95 108:47 109-00 109°52 25 658 1645 195°5 29 
11057 111°09 111°62 11214 11267 113-19 -113°71 = «114-24 11477 26 687 1636 1964 29 
115°81 116°33 116°86 117°38 117°91 11843 118°96 119°46 120-00 27 716 1626 1974 28 
12105 12158 12210 12262 12315 123°67 124°20 124-72 125°25 28 746 161:'7 1983 28 
126-29 12682 12734 127-86 12839 12891 129-44 129:96 130-48 29 777 160-7 1993 28 
13153 13206 13255 13310 13363 13415 13468 125-20 135-72 30 80°83 1596 200-4 27 
136-77 1387°30 13782 13834 13887 139-39 139°92 140°44 140°96 31 84:0 1585 2015 27 
142-0] 149:54 14306 14258 14411 14463 14516 145°68 146°20 32 873 157-3 2027 QT 
147-25 14778 14830 14882 149°35 149°87 150°40 150°92 151-45 33 907 1559 204-1 26 
152°49 153°02 153°54 154°07 154°59 155°11 155°64 156°16 156°69 34 942 1545 2055 26 
157-73 15826 15878 15931 159°83 160°35 160°88 161°40 161:93 35 979-1528 207-2 26 
16297 16350 164:02 16455 165°07 165°59 16612 16664 16717 36 1017 1510 2090 25 
168°21 168°74 169°26 169°79 17031 17083 171°86 - 171°88 172-41 37 106°0 1487 2113 25 
173-45 17398 17450 175°03 17555 176°07 17660 177°12 177°65 38 1106 1462 2138 24 
17869 17922 179°74 180-27 18079 181°31 181°84 182°36 182°89 39 1161 142-7 217-3 24 
183-94 18446 184-98 18551 18603 18656 187°08 187-60 18813 AO 1242 1365 2235 2 
189:18 189-70 190°22 190:75. 191:27 we y ei 4015 1350 ... 2250 ,, 


Se Nk, OG i eR, aa, Ay 


— 


TABLE XVII.—conid. 


Mars’ Anomaly. 


ae ee Oo. Te oe. SS Se 
Degrees. 


00 06 O98 14 #19 84 29 B34 39 4:4 O 180:0 180°5 180°9 181°4 181-9 182-4 182-9 183-4 183-9 184-4 
aoe 86) OS. 67 72° 77 83. FT #2 1 184°8 185°3 185-8 186°3 186-7 187-2 187°7 188-2 188°7 189-2 
97 10:2 10°7 11:2 11:7 122 127 18:2 13:7 14:2 2 189-7 190°2 190-7 191-2 191-7 192-2 199-7 193°2 193-7 194-2 
147 152 15°7 162 16:7 17:3 17°8 183 188 194 3 194:7 195°2 195-7 196°2 196°7 197-3 197-8 198:3 1938 199-4 
19°9 20-4 20:9 21:4 92:0 22:5 23:0 23:6 241 24°7 4 199-9 200-4 200°9 201°4 202:0 202°5 203:0 203-6 204-1 204-7 
252 257 26:3 26:9 27-4 280 286 29:1 29°7 30°2 5 205°2 205°7 206°3 206°9 207-4 2080 208-6 209-1 209-7 210-2 
30°8 31:4 32:0 326 33-2 33:7 34:4 35°0 35°6 36:2 6 210°8 211:4 212°0 212°6 213°2 213-7 214-4 215-0 215°6 216-2 
36°9 37:5 38:1 38:7 39:4 40:1 40°7 41:4 42:1 42-7 7 216°9 2175 2181 218-7 219-4 220-1 220-7 221-4 229-1 999-7 
434 44] 448 45:5 463 47:0 477 485 49:2 50°0 8 223°4 224-1 224°8 225°5 226°3 227°9 227-7 229-5 229-2 230°0 
50°8 51:6 52:4 58:2 54:2 55:0 55°9 56:8 57-7 58-7 9 230°8 231°6 232-4 233:2 234°2 235-0 235-9 236-8 237-7 2339-7 
59°7 60°7 61°8 62°9 64:0 65:2 665 67:7 69°2 70°6 10 239-7 240-7 241-8 242°9 244-0 245-2 246°5 247°7 249-2 250°6 
aaa 74:1- 761. 784 812. 86-7 ... “x as ae 14 352-2 254-1 2561 258-4 261-2 265-7 . 
Maximum Equation 11:53 for Anomaly of 90-00. Maximum Equation 11°53 for Anomaly of 270°00. 
<p IY SR,  : ie” ae Ga * te ee ee eg SO oR | ee 
Degrees. Degrees. 
we 942 98-7 101°6 103-9 1059 107°8 11 274°2 278-7 281-6 283-9 285-9 287°8 
109-4 110-8 1123 113°5 114°8 116-0 117-1 1182 119°3 120°3 10 289-4 290-8 292-3 293-5 294-8 296:0 297-1 298-2 299-3 300°3 
121-3 122°3 123°2 124-1 125-0 125-8 126-8 127-6 128-4 129-2 9 3013 302°3 303-2 3041 305-0 305-8 806°8 307-6 308-4 309-2 
130-0 130-8 131-5 132°3 133-0 133-7 184-5 135-2 135-9 136°6 8 310-0 310°8 311-5 312°3 313-0 313-7 314°5 315-2 315-9 3166 
137°3 137-9 1386 139°3 139-9 140-6 141-3 141°9 142°5 143-1 7 317°3 317-9 3186 319°3 319-9 320-6 321°3 321°9 322-5 323-1 
143-8 144-4 145°0 145°6 146°3 146-8 147-4 148-0 1486 149-2 6 323°8 324-4 325°0 325-6 326-3 326-8 327-4 328-0 328°6 329-9 
149-8 150°3 150-9 151°4 152-0 152°6 153-1 153-7 154°3 154-8 5 329-8 330°3 330°9 331°4 332-0 332-6 333-1 333-7 334-3 334°8 
155°3 155°9 156°4 157-0 157-5 158-0 158°6 159-1 159°6 160-1 4 335°3 335°9 336°4 337:0 337°5 338-0 338-6 339-1 339°6 340-1 
3S 160°6 161-2 161-7 162-2 162-7 163-3 163-8 164-3 164°8 165-3 3 340°6 341°2 341°7 342°2 342-7 343-3 343-8 344-3 344-8 345-3 
165°8 166°3 166°8 167°3 167-8 168-3 168-8 169°3 169°8 1703 2 345°8 346°3 346°8 347-3 347-8 348°3 348-8 349-3 349-8 350°3 
A 1708 171°3 171-8 172°3 172-8 173-3 173-7 174°2 174°7 175-2 4 350°8 351°3 351'8 352°3 352-8 353-3 353-7 354°2 354-7 355°2 
DO 175°6 1761 1766 177°1 177-6 1781 1786 1791 179°5 180-0 O 355-6 356°1 356°6 357°1 357°6 358°1 358°6 359'1 359-5 360°0 
MERCURY. 
Data for calcuiating Latitude and geocentric Longitude of Mercury from B.C. 1 to A. D. 2000. 
Mercury’s mean motion for Centuries. 
Mean Long. . Mean Long. : : 
ongi- Longi- : _ Longi- Longi- 
A.D. Kaliy uga. 6 ot Sola ~ tude of tude B.D. Kaliyuga, Se at tichas tude of tude 
ae Year, BSI. sof node. Year. apsis. of node. 
Deg. Deg. Deg. Deg. Deg. Deg. 
1 B.C. 3101 K.Y. 209°3343 220°4118 20°7580 1000 A.D. 4101 K.Y, 249°5645 220°4495 20°7173 
100 A.D. 3201 285°4023 220°4149 20°7539 1100 4201 325°5825 220°4455 20°7133 
200 3301 14203 220°4180 20°7499 1200 4301 41-6005 220°4486 20°7092 
300 3401 77°4383 220°4210 20°7458 1300 4401 117°6185 220°4517 20°7051 
400 3601 153°4563 220°4241 20°7417 1400 4501 193°6365 220°4547 20°7011 
500 3601 229°4744 220°4272 20°7377 150G 4601 269°6546 220°4578 20°6970 
600 3701 305°4924 220°4302 20°7336 1600 4701 345°6726 220°4609 20°6929 
7100 3801 21°5104 220°4333 20-7295 1700 4801 61:6906 220°4639 20-6889 
800 3901 97-5284 220°4363 20°7255 1800 4901 137°7086 220°4670 20°6848 
900 4001 173-5464 220°4394 20°7214 1900 5001 213°7266 220°4701 20°6807 
2000 §101 289°7447 220-4731 20°6767 


Mercury’s mean motion 
Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. 


54°76 11 24236 214 69°96 34 25757 41 85-17 
10952 12 297:12 22 12472 32 31233 42 189-93 
164:°28 13 25188 23 17948 33 709 43 194-69 
21904 14 4664 24 234°24 B34 61:85 4H 249-45 
27380 15 10140 25 28900 85 11661 45 304-21 


$2856 16 15616 26 343°76 36 171:°37 46 35897 
23:32 17 21092 27 8852 37 22613 47 53-73 
78:08 18 26568 28 93:28 38 280°89 48 10849 

18284 19 32044 29 14804 89 33565 49 163-25 

187-60 20 1520 30 20280 40 3041 50 218-01 


COON TROND 


a 


for Odd Years. 
Deg, Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. 


272:77 61 100°37 71 28797 81 11557 91 303-18 
382753 62 15513 72 34273 82 17033 92 357-94 


22°29 63 20989 73 3749 83 225:09 93 52°70 


7705 G& 26465 TH 92:25 84 279385 94 107°46 
13181 65 31941 75 14701 85 33461 95 162-22 


18657 66 1417 76 20177 S86 2937 96 216:98 
24133 67 6893 77 25653 8&7 8413 97 271°74 
29609 68 12369 78 311:29 88 13889 98 32650 
350°85 69 17845 79 605 89 19366 99 21:26 


4561 70 23321 80 60°81 90Q 24842 100 76:02 


Mercury's mean motion for Days. 


TABLE XVII.—contd, 


Annual Equation. 


Mercury's 
Mercury's Anomaly. 


Oo 1 2 3 4 5 6 7 8 9 a _— + ¥ _ 
Degrees. grees. 
Days. Degrees. re) oo” 360°0 00 00 1800 1800 
ees 4:09 818 12:28 16:37 2046 2455 2865 32°74 36°83 1 37 856°3 0-1 12 1788 181-2 
1 40°92 45:02 49°11 53:20 57:29 61:38 65:48 69:57 73-66 77°75 2 74 3526 0-2 24 #1776 182-4 
2 81:87 85:94 90:03 9412 98-22 102:31 10640 11049 11459 118-68 3 112 3488 03 36 1764 1836 
4 149 3451 04 49 1751 1849 
3 12277 126:86 130°95 i185°:05 189°14 143-23 147°32 151-42 15551 159-60 5 18:7 3413 0-5 60 1740 1860 
4 163.69 167°79 171°88 175°97 180-06 184:15 18825 192°34 196-43 200-52 6 22°5 3 337°5 06 72 #1728 187-2 
5 204:62 20871 212:80 216°89 220:99 225-08 229:17 233-96 237-36 241-45 7 26:4 833°6 0-7 85 1715 1885 
8 30°2 3298 08 97 1703 189°7 
6 245°54 219°63 25372 257°82 261:91 266-00 270:09 274-19 278-28 289-37 9 34°7 =325°3 09 110 1690 191°0 
T 286-46 290°56 294°65 298°74 302-83 806°92 811-02 315°11 819-20 323-29 
8 27°39 331-48 335°57 339°66 343°76 347°85 351:94 356:03 013 422 10 882 321°8 10 122 1678 1922 
11 493 317-7 114 135 1665 1935 
9 831 1240 16:49 20°59 2468 28°77 32:86 36:96 41:05 45:14 12 46°5 313°5 12 147 1653 1947 
10 49°23 53°33 5742 61:51 65°60 69°69 73:79 77°88 81:97 86-06 13 50°7 309°3 13 161 1639 1961 
11 90°16 94:25 98:34 102-43 10653 11862 114-71 118°80 122:90 126-99 14 55°2 304°8 14 174 1626 197-4 
" 15 598 += 3002 4:5 187 1613 1987 
12 131-08 135°17 139°26 143:36 147-45 151°54 15563 159°73 163°82 167-91 16 64:6 295°4 16 201 1599 2001 
13 172-00 176°10 180:19 184°28 188:37 192°47 19656 200°65 204-74 208-83 17 69°8 290°2 17 215 1585 201°5 
14 212-93 217-02 221-11 225°20 229°30 233°39 237-48 247°57 245°67 249°76 18 75'4 284°6 18 227 1573 2027 
19 816 278-4 19 242 1558 204-2 
15 253°85 257°94 26203 266:°13 270-22 274:31 278°40 282:50 286°59 290-°68 
16 294:77 298°87 802:96 307:05 311:14 315°24 319-33 323-42 327°51 331:60 20 88°79 = 271°3 20 2 °6 1544 2056 334 
17 335°70 339°79 343-88 347-97 352:07 35616 0:25 4:34 844 1953 24 98°6 261°4 21 270 1530 207-0 333 
21°5112°2 2478 22 285 1515 2085 331 
18 1662 20°71 2480 28:90 32:99 37:08 41:17 45:27 49°36 53°45 + — 23 299 1501 2099 33 
19 57:54 61°64 65°73 69°82 73:91 78:01 82:10 86:19 90-28 94:37 214 123°7 236-3 24 314 W486 211-4 326 
20 98:47 10256 106°65 110°74 114°84 11893 123-02 127-11 131-21 135-30 20 131:5 2285 25 33:0 1470 2130 327 
19 1366 223-4 2:6 34-5 1455 2145 3925 
21 139°39 143-48 147-58 151-67 155°76 159°85 163-94 16804 17298 176-22 18 140% 2193 27 #360 1440 2160 324 
22 180-31 184-41 18850 192°59 196°68 200°78 204:87 208-96 213:05 217-15 17 1443 215-7 28s 377 1423 217-7 329 
2B 221-24 225°33 228-42 233°51 237-61 241°70 245-80 249°88 253-98 958-07 16 1474 2126 29 394 1406 2194 32¢ 
15 1503 209°7 
2A 26216 26625 270-35 274-44 Y78-53 282°62 286-71 290-80 291-90 298-99 30 412 1388 221-2 31g 
25 303-08 30718 311-27 315:36 319°45 323-55 327-64 331-73 335-82 339-92 14 1529 2071 31 429 137-1 2929 319 
26 344-01 34810 352-19 356-28 038 4:47 856 12°65 1675 20:84 13 1553 204-7 32 44-7 1353 224-7 314 
12 1576 202-4 33 466 1334 2266 313 
27 24:93 29°02 33-12 37:21 41:30 45°39 49-49 53:58 5767 61°76 11 1598 200-2 34 485 1315 2285 311 
28 65°35 69°95 7404 7813 82:22 86°32 90-41 94:50 98:59 102-69 10 1619 1981 3-5 506 1294 2306 309 
2yY *06°78 110°87 114:96 119°05 123-15 127-24 131°33 135°42 139°52 143-61 9 1639 1961 3:6 527 1273 232-7 3017 
8 1658 1942 3°7 655°0 125°0 235-0 308 
3O 147"r0 151-79 155-89 159°98 164-07 168°16 179-26 176°35 180°44 184:53 T 1677 °1923 38 575 1225 2375 302 
31 188-62 192°72 196-81 200-90 204-99 209-09 913-18 217-27 22136 295-46 6 1695 1905 39 600 1200 2400 30 
32 229°55 233-64 237-73 241-82 245-92 250-00 254-10 25819 262-29 26638 5 1713 1887 
40 630 1170 2430 297 
33 270-47 27456 278°66 282°75 286°84 290-93 295-03 299:12 303°21 307-30 4 173-1 186°9 41 660 1140 2460 294 
34 311°39 315-49 319°58 323:67 327-76 331-86 335-95 340-04 344:13 348-23 3 1748 1852 42 697 1102 249°7 2% 
35 35232 356-41 050 460 869 12°78 16°87 20:96 25:06 29-15 2 1766 183-4 43 740 1060 2540 286 
36 3324 37:33 41-43 45:52 49°61 53-70 nh 4 1783 181-7 HA 805 995 2605 275 
O 1800 180:0 45 900 900 2700 27 
JUPITER: 
Data for calculating Latitude and geocentric Longitude of Jupiter from B.C. 1 to A.D. 2000. 
Jupiter’s mean motion for Centuries. 
Mean long. Mean long. 
at commence- Longi- Longi- at commence- Longi- Long 
A.D. Kaliyuga, ment of Solar tude of tude of A.D. Kaliyuga, ment of Solar tude of tude 
Year, apsis. node. Year. apsis. node 
Deg, Deg. Deg. Deg. Deg. De: 
1 B.C. 3101 K.Y. 168°1655 171°2250 79°6967 1000 A.D. 4101 K.Y. 270°6117 171-3001 79-68 
100 A.D. 3201 317-9101 1712325 79°6952 1100 4201 65°3563 171°3076 79°68 
200 3301 112°6547 171+2400 79°6938 1200 4301 220°1009 171:3151 79°67 
300 3401 267°3993 171°2475 79°6923 1300 4401 14°8455 171-3226 79°67 
400 3501 62°1439 171:2550 796909 1400 4501 169°5901 171-3301 79-67 
500 3601 216°8885 171:2625 79°6894 1500 4601 324°3347 171-3376 79°67: 
600 3701 11-6331 1712700 —-79-6880 41600 4701 119-0793 171-3451 79°67: 
700 3801 1663778 171-2776 79-6865 1700 4801 273-8239 171-3526  '79°673 
800 3901 321-1295 171-2851 79-6851 1800 4901 685685 171-3601 79-671 
900 4001 115°8671 171-2926 796836 1900 5001 223°3130 171:3676 79°66: 
2000 5101 18°0576 171°3752 79°667 


220°77 
251:12 
281°46 
311°81 
342°16 


12°51 
42°85 
73°20 
103°55 
133-90 


COGAIA GOAN. 
- 
[°°] 
bo 
i) 
@ 


0°25 
1:08 
1:91 
2°74 
3°57 
4°40 
5.23 
6:07 
6°90 


0°80 0 

0-91 1:00 
1-74 1 

2°58 
3°41 
4°24 
5°07 
5°90 
6°73 


7:56 
8°39 
9°22 
10°05 


0°50 
1:33 
2°16 
2°99 
3°82 
4°65 
548 
6°31 
7:16 


0°58 
1°41 
2°24 
3:07 
3°90 
4°74 
5°57 
6°40 
7:23 


0°66 
1:50 
2°33 
3°16 
3°99 
4°82 
565 
6°48 
7°31 
764 773 781 
8°47 8:56 8 81 
9°31 9°39 QAT 955 YD 64 
10°14 10°22 10°30 10°39 10°47 


7°98 8:06 
889 897 
972 980 
10°55 10°64 


8:14 


> a 
YNROH BONMHMHAWHK OS 


Jupiter’s 
a  . a £-g§ €  7T -6 8g 


Deg. Yra. 


164°24 
194°59 
224°94 
255°29 
285°63 


315°98 
346°33 
16°68 
47°02 
77°37 


59 
60 


350°50 


TABLE XVI1L.—contd. 


Jupiter’s mean motion for Odd Years. 
Yrs. Deg. Yrs. 


Deg, 


107°72 
138°07 
168°41 
198°76 
229°11 
259°46 
289°80 
320°15 


20°85 


Yrs. 


51:19 
81°54 
111°89 
142°24 
172°58 


202°93 
233°28 
263°63 
293:97 
324°32 


mean motion for Days. 


0-75 
1:58 
2°41 
3°24 
4°07 
4°90 
573 
6°56 
7°39 


8:23 
9°06 
9°89 
10°72 


17 14:13 


10°88 


10°97 11°05 11°13 11:22 11°30 


11°72 11°80 11-88 11°96 12°05 12:13 


12°55 


12 63 12°71 12°80 12°88 12°96 


13°38 13°46 13°54 13°63 13°71 13°79 


14°21 


14°29 14°37 14°46 14°54 14°62 


11°38 11°47 11-55 
12°21 12°30 12:38 
13°04 13°13 13°21 
13°88 13°96 14-04 
14°71 14°79 14:87 


18 


11 eee awe 


» 


14°96 15°04 15°12 15°21 15°29 15°37 15°45 15°54 15°62 15°70 


oO 


Days. 


1 2 


Deg. Yrs. 


Deg. Yrs. Deg. Yrs. . Deg 
354° 67 81 29814 91 241°62 
25°02 82 325°49 92 271:96 
55°36 83 35884 93 302°31 
85°71 84 2918 94 332:66 
116°06 85 5953 965 3°01 
146°41 86 8988 96 33°35 
17675 87 12023 97 63-70 
207°10 88 15057 98 94:05 
237°45 89 18092 99 124°40 
267° 80 90 21127 100 154-74 

3 4 5 6 J 8 9 
Degrees. 


19 15°79 15°87 15°95 16°04 16°12 16°20 16°29 16°37 16°45 16°53 
16°70 16°78 16°87 16°95 17°03 17-12 17-20 17-28 17°37 
17°53 17°61 17°70 17°78 17°86 17°95 18-03 18-11 18°20 
18°36 18°45 18°53 18°61 18°70 18°78 18°86 18-94 19°03 


20 16°62 
21 17-45 
22 18:28 
23 19°11 
24 19°94 
25 20°77 
26 21°60 
27 22°43 


28 23°27 
29 24°10 
30 24°93 
31 25°76 
32 26°59 
33 27°42 
34 28°25 
35 29°08 


19°19 19°28 19°36 19°44 19°53 19-61 19-69 
20°02 20°11 20°19 20°27 20°36 20°44 20°52 


19°73 19°86 
20°61 20°69 


20°86 20°94 21°02 21°1) 21°19 21°27 21:35 21-44 21°52 
21:69 21°77 21°85 21°94 22°02 22°10 22°18 22°27 22-35 
22°52 22°60 22°68 22°77 22°85 22°93 23°02 23-10 23:18 


23°35 


23°43 23:51 23°60 23°68 23°76 23°85 23°93 24°01 


24°18 24°26 24°35 24°43 24°51 24:59 24:68 24°76 24°84 
25°01 25°09 25°18 25°26 25°34 25°43 25°51 25-59 25-67 
25°84 25°92 26°01 26°09 26:17 26°26 26°34 26°42 26°51 
26°67 26°75 26°84 26:92 27:00 27:09 27-17 27°25 27-34 


27°DO 27°59 27°67 27°75 27°84 27°92 28-00 28°08 


25°17 


28°33 28°42 28°50 28°58 28°67 28°75 28-83 28-92 29-00 


29°16 29°25 29°33 29°41 29°50 29°58 


86 29°91 30°00 30°88 30°16 30°24 30°33 


Jupiter’s Annual Equation. 


+ 
=) 


mete Se Su at SS 8 


4°9 
11-1 
17°2 
23°5 
29°9 
36°6 


1-2 
74 


6 1 37 = 4:3 
7 8 9°8 
*9 135 14 
l 0 
4 
9 


10-4 
166 
22-9 
29-2 
359 


19°7 
26°1 26°7 
32°6 


39°3 
46°4 
540 
62°5 
727 739 
87°3 90-0 


42°8 
502 


43°5 
509 617 
58°2 590 
67°2 683 
79°0 80° 


ROOONA GTAWNRO 


Maximum Equation 11°54 for Anomaly of 103-00, 
wee Ge ho, Se eB CE OD 


Degrees, 
105°0 109°5 112-2 114-2 116-2 117-7 


10 119-2 1206 121°9 123°0 124°0 126°2 126°2 127°2 128-2 129-1 


9 130°1 130°8 131°7 182°4 133:2 134°0 1384°7 135°4 136°2 136°8 
8 137°6 1382 138°9 139°6 140°2 140°8 141-4 142-1 142°6 143-2 
7] 143°8 144°4 1449 145°5 146°1 146°6 147°2 147-7 148°3 L408 
6 149°3 149°9 160°4 160°9 151°4 151°9 162°4 152-9 163°4 163-9 


6 154°4 164°8 155°3 155°8 1663 156°8 157°2 167-7 1582 1586 
4 159°1 159°5 160°0 160-4 160°9 161°4 161°8 162°2 162°7 163-1 
3 163°6 164°0 1645 164°9 165°3 165°7 166°2 166°6 167°0 167°5 
2 167°9 168°3 168°7 169°2 169°6 170°0 170°4 170-9 171°3 171-7 
4 172°1 1725 173°0 173-4 173°8 174°2 174°6 175-0 175°5 175°9 
O 176°3 176°7 177:1 177°5 1779 178°3 1787 179°2 179°6 180-0 


ae 


JO Owanw sod 
nw wR eee eS 
LESSKES 


i So) 


rt oe 
ror CHO 


co) 
o 
_— 


11:2 
8 216°8 
9 223°2 


Oe par 


180°4 180°8 181°3 181°7 18271 182°5 
184°5 1850 185°4 185°8 186°2 1&6°6 
188°7 189°1 189°6 190°0 190°4 190°8 
193°0 193°4 193°8 194°3 194°7 195°1 
197°3 197°8 195-2 193°6 199°1 199-6 
201°8 202°3 202°8 203°2 203°7 204°2 


206°6 207°1 207°6 208°1 208°6 209°1 209°6 
911°7 £12°3 212°8 213°4 213°9 214°5 
217-4 217°9 218°6 219°2 219°8 220°4 221°1 
293°S 224°6 225°3 226°0 226°8 227°6 


3 4 


5 6 


Deg rees, 


1913 
200°0 
204°7 
215°1 


2238-3 


29°66 29°75 29°83 


182°9 183°3 185-7 


157°0 187°5 187-9 
1Y1-7 1921 
196°0 1964 
200-5 200°9 
205-2 205°6 


195°5 


210-1 210-7 
225°6 216°2 
221°3 222-4 
229°2 229-9 


» > re eee 
10 2730 2795 281: 0 282-4 283°6 


40 230°9 231°8 232°8 233°8 234°8 2360 237-0 
41 242°3 243°8 245°8 247°8 250°5 255°0 


238'1 2594 240°8 


Maximum Equation 11°54 for Anomaly of 257-00 
oh 2. «ae Ors ae ee ee alee See 


Degrees, 


262°5 267°0 
2385°0 
295°6 
3043 
3121 
319°3 


270°0 272 
286°4 287 
296°6 297: 
305°2 | 
312°8 % 
320°0 320°7 


Cearl 


Q 290-6 291°7 292°8 293°7 294°7 
8 300°2 301°0 301°8 302°7 303°6 
7 308°3 309°1 309°8 310°6 Bil-4 
6 315°8 316°5 317-2 318°0 3186 


He Os OO He OF OF 
se Co os Go & b& by bo 
we SC 
wmoraAIce S 
m eo wo OO 


5 3228 323°4 8241 324°8 525°5 
4 329-4 330°1 330°8 331°4 332°0 
3 335°8 336°5 337°1 33773 8384 
2 342°] 342°8 343'4 S440 344°6 


326°1 
032°6 333°3 
439°0 339°6 
345°3 345° : 


326°8 327°4 328°] & 
333°9 334°6 ¢ 
34U°3 340°9 34-5 5 


346°6 34771 SATS 


Xa 


(bo 


oe bo 


1 348°3 348°9 349°6 350°2 350°8 
O 854°5 855°1 3855°7 3663 356°9 


351°4 362° 
357°6 3582 


Q 352°6 353°3 3903°9 
358°3 3594 3H0'U 


TABLE KWIL.—contd. 


Jupiter's Anomaly. 


+ 0 4 29 8 &@ 5&6 6 7 8 9 


Degrees. 
0 00 1 88. 38° 64 86 66 TH FE OP 
1 $110 122 133 145 156 167 179 191 202 21°56 
2 226 239 25:1 264 276 289 30°2 31:5 32:9 34-1 
3 35:5 387°0 384 39°9 41:4 42:9 445 461 47°7 495 
4 5612 531 55:0 B71 59°2 GLT 64:0 67:0 700 74:0 
TUB. O00 rege Take eck. te kee see! 0a fe 


Maximum Equation 5:0994 for Anomaly of 90:00 


ee oe oe er ee ee ee 


aie am 4 ‘6 ‘8 


Degrees. 


O 180°0 181*1 182°2 1832 184°4 185°5 186°6 187-7 1888 
1 191°0 192°2 193°3 194°5 195°6 196-7 197-9 199-0 200-2 
2 202°6 203°9 205°1 206°4 207°6 2089 210-2 2115 212-9 
3 216°6 217°0 2184 219°9 281‘4 2229 224°5 2261 227-7 
4 231'2 2831 235°0 237°1 239-2 241-7 244-0 247-0 260-2 
6 2675 2700 ... pe ve eee 


Maximum Equation 5°0994 for Anomaly of 270 


ee ee: ei Se, ee ee 


Degrees. 


Degrees. 

5 .. 900 1025 5 vee 270-0 28 
4 106-0 110-0 113: 0 1160 118: 3 120: 8 122: 9 125°0 126°9 128°8 4 286: 0 290-0 293-0 296-0 298-3 300-8 302- 9 305°0 306°9 30 
3 130°5 132°3 133°9 135°5 137-1 138-6 140°1 141°6 143°0 144°5 3 310°5 312°3 313°9 315°5 317-1 318°6 320°1 321-6 323-0 32 
2 146°9 1471 148°5 1498 151°] 152-4 1538°6 154°9 156°1 157-4 2 325°9 327:1 3285 829°8 381‘1 332°4 333°6 334-9 336-1 32 
4 1585 159°8 160°9 162°1 163°3 164:4 165°5 166°7 167°8 169-0 1 338°5 339°8 340-9 342°1 343°3 344°4 345°5 346°7 347°8 34 
O 170°1 171°2 172°3 173°4 1745 175°6 176°8 177°8 178°9 180°0 O 350°1 351-2 352°3 353°4 354°5 3565°6 356°8 357°8 358°9 36 

VENUS. 
Data for calculating Latitude and geocentric Longitude of Venus from B.C. 1 to A.D. 2000. 
Venus’ mean motion for Centuries. 
Mean long. : : Mean long. 
Longi- Longi- Lon 
A.D. Kaliyuga. a oommence- tude of tude of A.D. Kaliyuga. at commence- tude of tude 
ment of Solar . al ment of Solar : 

Year. = os Year. PE nod 

Deg. Deg. Deg. Deg. Deg, Deg 

1 B.C. 3101. K.Y. 303-2772 79°7837 59°8039 1000 A.D. 4101 K.Y. 133-1288 79-8283 59°72 
109 A.D 3201 142°2624 79°7882 59° 7964 1100 4201 332°1140 79°8328 59°72 
200 3301 341:2475 79-7926 59°7889 1200 4301 171-0991 79°8372 59°71 
300 3401 180°2327 79-7971 59°7814 1300 4401 10-0843 79°8417 59°70 
400 3501 19°2178 79°8016 59°7738 1400 4501 209-0694 79°8461 59°69 
500 3601 218-2030 79:8060 59°7663 1500 4601 48-0546 79-8506 59-69 
600 3701 57°1882 79°8105 59°7588 1600 4701 247-0398 79°8550 59°68 
700 3801 256°1733 79°8149 59°7613 1700 4801 86°0249 79°8595 59°67 
800 3901 95°1585 79°8194 §9°7438 1800 4901 285-0101 79-8639 59°66! 
300 4001 294°1436 79°8238 59°7363 1900 5001 123-9952 79-8684 59: 66. 
2000 5101 322-9804 79°8729 59° 65: 

Venus’ mean motion for Odd Years. 

Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg 
1 22519 11 317:09 24 48°99 34 14088 414 232:78 51 32468 G1 5658 74 148-48 81 240°38 91 332-2 
2 90°38 12 182-28 29 274:18 32 607 42 97:97 52 18987 62 281:77 7Q 13:67 82 105-57 92 197-4 
3 315°57 13 47:47 23 13937 33 231:°6 43 32316 53 5506 63 146-96 73 23886 83 330-76 98 62° 
4 180°76 14 27266 24 456 34 9646 44 18835 54 280°25 6H 1215 T& 104:05 84 19595 94 287°8 
5 45°95 15 137:85 25 22975 35 32164 45 5354 55 14544 65 23734 75 32924 85 61:14 95 153-0 
6 27114 16 304 26 94:94 36 18683 46 27873 56 1063 66 10253 76 19443 86 286-33 96 1823 
7 13633 17 22823 27 32013 37 6202 47 14392 ST 235°82 67 327:72 77 5962 87 15152 97 243-4 
8 152 18 93:42 28 18532 38 277-21 48 911 58 10101 68 19291 78 28481 88 1671 98 1086 
9 22671 19 31861 29 5051 89 14240 49 23430 59 32620 69 58:10 79 15000 89 241-90 99 333-7! 
10 91°90 20 183-80 30 275:‘70 40 759 50 99:49 60 191:39 70 28329 8Q@ 15:19 90 107:09 100 198-49. 


TABLE XWII—contd. 


Venus’ Annual Equation. 


Venus’ mean motion for Days. 


205 


Venus’ Anomaly. 


nen oe Soe Ron B Ce. 7 8 8 + + — = = 
Degrees. 
Degrees. O 00 180:0 180:0 360-0 Degrees. 
1 24 1796 1804 357-6 
BE wae 160 320 4:81 641 801 961 11°21 1282 14°42 2 47 179°2 1808 355°3 0-0 00 180:0 
1 16:02 17-62 19:23 20-83 22:43 24:03 25°63 27-24 28°84 .30-44 3 T1 1788 181°2 362°9 0-1 3°0 183-0 
2 32°04 33°64 35°25 36:65 38:45 40:05 41°65 43°26 44°86 46:46 4 95 1785 1815 350° 0-2 60 186°0 
& 119 1781 1819 3481 
3S 4806 49°67 51:27 52:87 54:47 56:07 57°68 59:28 60°88 62°48 6 143 1777 1823 345°7 0-3 92 189-2 
4 64:08 65°68 67:29 68:89 70-49 72:09 73:70 75:30 76.90 7850 T 167 #1773 182°7 343-3 O04 102 190-2 
5 80°11 81:71 83°31 84:91 86°51 88:12 89°72 91:32 92°32 94:53 8 191 1769 1831 340°9 O5 155 1955 
9 214 1766 183°4 3386 
6 96°13 97°73 99°33 100-93 102-54 104-14 105-74 107°34 108-94 11055 O06 187 198-7 
7 112°15 113°75 115-35 116-95 11856 120-16 121°76 123-36 124-97 126-57 10 23:9 1762 183°8 336-1 OT 229 202-2 
8 128°70 129°77 131°37 132-98 134°58 13618 137-78 189°38 140-99 142-59 44 263 1753 1842 333-7 O08 7 205-7 
12° 28-7 176°3 18¢7° 331°3 
9 144°19 145-79 147-40 149-00 150°60 152-20 153-80 155-41 157-01 158-61 18 31-1 1749 185:1 3289 O9 295 209°5 
O 160°21 161-81 163°42 165-02 166°62 168-22 169°83 171°43 17303 174-63 14 33:5 1745 1855 326°5 1-0 33:2 213-2 
1 176°23 177:84 179-44 181-04 182-64 182-24 185-85 187-45 189-05 190-65 15 359 1741 185°9 324-1 4°42 372 «(TITS 
16 384 173:7 186°3 321°6 
2 192°25 193-86 195°46 197-06 19866 200-27 20187 203-47 20507 206°67 17 408 1732 1868 3192 12 415 2215 
3 208°28 209-88 211°48 213-08 214°69 216-29 217-89 219-49 221-09 222-70 18 432 172°8 187-2 3168 1S 8 45°2 225-9 
4 224°30 225-90 22750 229-10 230°71 232-31 233-91 235-51 237-11 238-72 19 457 172-4 1876 3143 14 615 231-5 
5 240°32 241-92 243°52 245-13 246°73 248°33 249-93 251-53 253-14 254-74 20 482 171:9 1881 311°8 VS 57-7 2375 
LG 256°34 257-94 259°54 261-15 262-75 264°35 265-95 267°56 269°16 270-76 21 506 1714 1886 309-4 16 64:7 244°7 
1 272°36 273-96 275°57 277:°17 278-77 280°37 281:97 283-58 285°18 286-78 22 53:1 1709 1891 306-9 1-7 386750 = 255-0 
23 556 1704 1896 304-4 1°75 90°0 270-0 
8 288°38 289-98 291:59 293-19 294-79 296:39 297:99 299°60 301-20 302-80 24 682 1699 190:1 301°8 
9 304°40 306-01 307°61 309-21 310-81 312-41 314-02 315°62 317-22 318-82 25 607 1694 190°6 299°3 + _- 
O 320°43 322-03 323-63 325-23 326°83 328-44 330-04 331-64 333°24 334-84 - 26 633 1689 1911 2967 
27 «659 1683 1917 294-1 1:7 105-0 285-0 
1 336°45 338-05 339°65 341-25 342°86 344-46 346°06 347°66 349-26 350-87 28 684 167:7 192°3 291°6 1:6 115°3 295-3 
352°47 354:07 355°67 357-27 358°88 048 2:08 368 529 689 29 711 1671 192°9 288-9 1°5 122-3 302-2 
8°49 10:09 11°69 13°30 14:90 1650 1810 19°70 21°31 22-91 
30 73:8 1664 193°6 286°2 14H 1285 3085 
Z 24°51 26:11 27°72 29°32 80°92 32:52 3412 35°73 37°33 38-93 31 764. 165°8 1942 283°6 13 1348 314-8 
25 40°53 42:13 43°74 45°34 46°94 48:54 5015 5175 53:35 54:95 32 791 1651 1949 280-9 12 1385 3185 
26 56:55 58:16 59°76 61:36 62°96 64:56 6617 67°77 69°37 70:97 33 819 1643 195°7 2781 
34H 84:7 1635 1965 275°3 1:4 142-8 = 322°8 
a7 12°57 «74:17 75°78 77°38 78°98 80°59 82:19 83°79 85°39 86:99 35 875 162:7 1973 2726 1‘O 146°8 326-8 
28 8860 90°20 91:80 93°40 95°00 96°61 9821 99°81 101-41 103-02 36 9074 1619 1981 269°6 O09 1505 3305 
2G 104°62 106-22 107-82 109-42 111-03 112°63 114°23 115°83 117-43 119°04 37 93:4 161°0 199°0 266°6 
38 964 159°9 200°1 263°6 O'8 154:3 3343 
30 120°64 122-24 123-84 125-45 127-05 128°65 180°25 131-85 133°46 135-06 39 996 1588 2012 260-4 O'T -1457:3 337°8 
$1 136°66 138-26 139°86 141°47 143-07 144°67 146:27 147-87 149°48 151-08 O6 161°3 341°3 
$2 152°68 154°28 155°89 157°49 159-09 160°69 162°29 163-90 165°50 167-10 40 1028 157:7 2023 257-2 
41 1062 1562 2038 263°8 O5 1645 3445 
53 168-70 170-30 171°91 173°51 175:11 176°71 178°32 179-92 18152 183-12 42 1098 1546 205-4 250-2 0-4 1698 3498 
3 184-72 186°33 187-93 18953 191-13 192°73 194-34 195-94 197°54 199°14 43 1136 1528 207-2 246-4 O03 1708 350°8 
55 200°75 202°35 203°95 205°55 207°15 20876 210-36 211-96 213°56 215° - 44 1179 1506 2094 2421 
16 216°77 218-37 219-97 221:57 223-18 224-78 :. 4 45 1229 147-8 2122 237-1 O2 1740 3540 
46 1297 142°9 21772 2303 0O°1 177:0 357°:0 
4638 1350 ... 2250... QO 180°0 360°0 
SATURN. 
Data for calculating Latitude and geocentric Longitude of Saturn from B.C. 1 to A.D. 2000. 
“ Saturn’s mean motion “for Centuries. e ‘ 
Mean Long Lon beanies, Me Longi- 
gi- Longi- a a gi- g 
A.D. Kaliyuga, rep re e tude of tude A.D. Kaliyuga rust aa Babe tude of tude 
Year. apsis, of node. Wea. aapsis. of node, 
Deg. Deg Deg. Deg, Deg. Deg. 

1 BC. 3101 K.Y, 70°5 378 236°6194 100°4714 1000 A.D. 4101 K.Y, 49°6072 236°6226 100°4162 
100 A.D. 3201 212°4447 236°6197 100°4659 1100 4201 191°5141 236°6229 100°4107 
200 3301 354°3517 236°6200 100°4604 1200 4301 333°4211 236°6233 100°4052 
300 3401 1362586 236°6203 100°4548 1300 4401 115°3280 236°6236 100°3997 
400 3601 2781655 236°6207 100°4493 1400 4501 257°2349 236°6239 100°3941 
500 3601 60°0725 236°6210 100°4438 1500 4601 39°1419 236°6242 100°3886 
600 3701 201°9794 236°6213 100°4383 1600 4701 181°0488 236°6246 100°3831 
700 8801 343°8864 236°6216 100°4328 1700 4801 322°9558 236°6249 100°3776 
800 3901 125°7933 236°6220 100°4272 1800 4901 104'8627 23 66252 100°3721 
900 4001 267°7002 236'6223 100°4217 1900 5001 246°7696 236°6255 100°3665 

2000 5101 28°6766 236°6259 100°3610 


Yrs. Deg. Yrs. Deg. 


12°22 
24°44 
36°66 
48°88 
61:09 
78°31 
85°53 
97°75 
109°97 
12219 


1e ee 


= 


Days. 0 


0°33 
0°67 
1:00 
1:34 
1:67 
2:01 
2°34 
2°68 


QAAGHOaeONRKO 


301 
3°35 
3°68 
4:01 
4°35 
4°68 
5°02 
5°35 
5°69 
6°02 


tart ood al wall ptat eons 
BATRA NR OO 


‘0 


0:0 
10°2 
20°6 
81°5 
43-2 
57'0 
76:2 


OoRnwwro + 


Maximum Equation 63767 for peat of 97° 50. 


ORNWROO + 


YOOk WNRO + 
bo 
bo 
le 2) 


‘9 


11 


79°3 


‘8 


677 


‘8 


134-41 
146°63 
15885 
17107 
183°29 
195°50 
207°72 
219°94 
232°16 
244°38 


2:0 


Yrs. Deg. 


21 256°60 


22 26882 
23 281°04 
24 293°26 
25 305°48 
26 317°70 
27 382991 
28 34213 
29 354°35 
30 657 


31 


12-2 133 
227 23-8 
33-7 34-9 
459 ATL 
60:1 61:7 
82-7 87:5 


yf 


‘6 


4 5 
Degrees. 
O13 O17 
0-47 0:50 
0°80 0°84 
lé- 3'1F 
147 151 
1°81 1:84 
214 2417 
248 2°51 
2°81 2°84 


3-14 3°18 
348 3°51 
3°81 3°85 
4:15 4°18 
4°48 4:52 
4°82 4°85 
515 5°19 
5:49 5°52 
5°82 5°85 
616 619 


‘4 ‘5 
Degrees. 

ahs 6} 
14-4 15°4 
24:9 26:0 
386°1 37:2 
48:5 49-7 
63°5 65:4 
97°5 


5 4 
Degrees. 
97°5 


117-7 1200 121-7 123-7 125-4 127-0 
1341 135-4 136°6 137°9 139-0 140°2 141°3 1425 143°5 144°6 
145°6 146°7 147°7 148°7 149-7 150°6 
155°3 156°2 157°2 158-1 158-9 159°2 
164°2 165:1 165°9 166°7 167°6 165-4 
172°6 173°4 174:2 175-1 176°9 176°7 


Yrs. 


TABLE XVIL—contd. 


Saturn’s mean motion for Odd Years. 
Dey. Yrs. Deg. 


18°79 414 
3101 42 
43°23 43 
55:45 44 
6767 45 
7989 46 
9210 47 


38 104:32 48 
39 11654 49 


‘3 


12876 650 
Saturn's 


7 8 


0:23 0°27 
057 060 
O'90 0°94 
1°24 1:27 
157 161 
1:91 1°94 
2°24 2:27 
258 2°61 
2°91 2:94 


3°25 3°28 
3°58 3°61 
3°91 3°95 
4:25 4:28 
458 4:62 
4°92 4°95 
5°25 5°29 
559 562 
5°92 «5:96 
6°26 6:29 


Saturn’s 


fae 


Tivos 
17-5 185 
28°2 29°2 
39°6 40°38 
525 “54:0 
69°2 71°56 


2 4 


140°98 
153°20 
166°42 
177°64 
189°86 
202°08 
214°30 
226°51 
238°73 
250°95 


60 


Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. yi 


26317 Gi 25456 Ti 14755 81 269°74 1 
27539 62 3753 %T2 15977 82 281-96 92 
28761 63 4980 73 17199 83 29418 93 
29933 6&4 6202 74 18421 84 306°40 
31205 65 7424 75 19643 85 418°62 
32427 66 8646 76 20865 86 320°84 


34871 «68 11090 78 23309 88 355-28 
092 69 12312 79 24531 89 #750 


94 
95 
96 
33649 67 9868 TT 220387 87 343-06 97 
98 
99 
1314 70 13533 80 25752 90 1972 100 


mean motion for Days. 
Days.O 1 2 3 4 5 6 7 8 


6:30 
0-64 
0:97 
130 
1-64 
197 
931 
2-64 
2-98 


3°31 
3°65 
3°98 
4°32 
4°65 
4°99 
5°32 
5°65 
599 
6°32 


‘9 


9°2 
19°6 
B04 
42-0 
55°5 
73° 


‘0 


105°0 109-2 112:7 115°7 
128°7 130-2 131°5 132-7 


1516 152°5 153°5 154-4 
160°7 161°6 162°5 1633 
169°2 170°1 170-9 171°7 
177°5 178°3 179-2 180°0 


Saturn’s ey ae 


ee ee ee Se ee ee 
Degrees. 
1 SR Sa ee ADS ee he 
&9.. 96. 104. 11°9..119° 12'T “184149 
1656 172° 181° 188 196 204 21:2 22:0 
24:5 253 26:1 269 27:83 28:7 295 30:3 
33°0 33:9 84:8 35:7 36:7 376 385 39:5 
42°5 435 446 456 467 47°99 49°0 501 
53°09 55°1 565 57°9 59:2 60°9 625 64:1 
700 72:2 750 78:2 83°0 90:0 
Maximum Equation 7:6586 for Anomaly of 90-00, 
7 ‘6 ‘5 ‘4 3 i?) “4 ‘0 
Degrees. 
90:0 97:0 101°8 105°0 107°8 110°0 112°3 114-0 


Onno AMOR + 


115-9 117°5 119-1 120°8 122-1 123°5 1249 126°1 127-5 128-6 
129-9 131°0 132°1 133°3 184:4 135°4 136°5 137° 138°5 139-5 
140°5 141°5 142-4 1433 144°3 145-2 1461 147°0 147-9 1488 


149°7 150°6 161°3 162:2 153°1 153°9 154°7 165°5 1563 157-2 
158'0 168'8 159°6 160°4 161°2 161°9 162°8 163°5 164°3 165°1 
165°8 166°6 167°3 1681 168°8 169°6 170°4 1711 171°9 172°6 
173°3 1741 174°8 175°6 176°3 177-1 177°8 178°5 179°3 180-0 


— 


QorkoOnwr o 


—_- 


| AMom WNRO 


COrFnNWH RO 


Degrees. 
636 639 642 646 649 652 656 659 662 
669 672 676 679 683 686 689 693 696 
703 (7°06 7:09 713 716 T19 7:23 7:26 7-29 
736 739 743 746 749 7563 756 759 7°63 
770 7:73 776 7:30 793 786 790 17:93 7°96 
803 806 810 813 816 820 823 826 829 
8°36 840 843 846 850 853 857 860 863 
870 873 877 880 883 887 890 #93 897 
903 9:07 910 9138 917 920 923 927 930 


9°37 940 943 947 950 954 957 960 9°64 
270 974 977 980 954 987 990 994 9971 
10°04 10°07 10°10 10°14:19°17 10°20 10°24 10°27 10-41 1 
10°37 10°41 10°44 10°47 10°51 10°54 1057 10°61 10°64 ] 
10°71 10°74 10°77 10°81 10°84 10°87 10°91 10°94 10-97 1 
11:04 11°07 11°11 11°14 11°18 11°21 11-24 11°28 11°31 1 
11°38 11°41 11°44 11°48 11°51 11°54 11°58 11°61 11°64 1 
11°71 11°74 11°78 11°81 11°84 11°88 11°91 11°94 11-98 | 
12°05 12°08 12°11 12°15 12°18 12°21... ae 


Annual Equation. 


‘0 1 2 c oy: & 5 6 7 ‘8 
Degrees. 
180°0 180°8 181°7 182°5 183-3 184-1 184-9 185°8 186°6 ; 
188°3 189-1 189°9 190°8 191°6 192°4 193°3 194-1 194-9 | 
196°7 197°5 198-4 199-4 200°8 201°1 201-9 202-8 203°8 : 
205°6 206°5 207°5 208°4 209°4 210°3 211°3 212°3 213°3 } 
215°4 216°5 217°5 218°7 219°8 221°0 222-1 223-4 224°6 | 
227°3 2285 229°8 231°3 233°0 234°6 236°3 238°3 240°0 | 
244°3 247°3 250°8 255°0 262°5 = 
Maximum Equation 63767 for sates of 262: 
‘9g ‘8s T 6 5 “4 -— 2 4 

Degrees, 

... 262°5 272°5 277-3 280°8 | 
286°3 288°5 290°8 292°8 294°6 296°5 298-3 299-9 301°5 | 
304°5 506°0 307°5 308-9 310°3 311°5 312-9 314-1 3155 
318°0 319°2 320°4 321°6 322°8 323.9 325°1 326°3 327-4 | 
329°6 330°8 331°8 332°9 334°0 335°1 336°2 337-3 3383 | 
340°4 341°5 342°5 343-6 344°6 345°6 346°7 347°8 348°8 | 
360°8 351°8 352°9 353°9 354°9 355°9 356°9 3580 359-0 | 


‘0 <1 a >, oe: a ‘8 
Degrees. 
180°0 180°7 181°5 182°2 182-9 183-7 184°4 185-2 185- 
187°4 188-1 188*9 189-6 190-4 191°2 191°9 192-7. 193- 
194°9 195°7 196°5 197°2 198-1 198°8 199°6 200-4 201°5 
202°8 203°7 204°5 205°3 206-1 206°9 207-8 208-7 209- 
211°2 212°1 213-0 213-9 214°8 2157 216-7 217-6 21 
220°5 221°5 222°5 223°5 224-6 225°6 226°7 227°9 2 
231:4 232°5 233-9 234-1 236-5 237-9 239-2 240-9 2 
946°0 247°7 250-0 252°2 255-0 2582 263-0 2700 ,,. 
Maximum Equation 7°6586 for Anomaly of 270°0 
‘9 ‘8 Ly J ‘6 ‘5 or: § 3 93 “4 
Decrees. 
asa = BLO. BTPO 2818 285° O 287-8 290°0 292°3 2 
295° 9 297°5 299-1 300°8 302°1 303°5 304°9 3061 3075 ? 
809°9 311-0 812-1 313°3 314°4 315-4 316°5 317°5 318°5 & 
320°5 321':5 322-4 323°3 324°3 325°2 326-1 327-0 327-9 2 


oon Or bd He 0S 


8 
29° 
42: 


329°7 330°5 331:3 332:2 333-1 333°9 334°7 335°5 336-3 3 
338°0 338°8 339°6 340°4 341:2 3419 342°8 343-5 344°3 3 
345°8 346°6 347°3 3481 3488 349°6 350-4 351-1 351-9 3 
353°3 354°1 354°8 355°6 356°3 857°1 357°8 3858°5 359-3 & 


TABLE XVII. A. 


Sun’s mean Longitude and Equation for every corhplete day of Hindu Solar year. 


Day ©’s mean Kqn. 


longitude. 
Degrees. 

O 357-8606 +2:1378 
1 3588462 2°1333 
2 359:8318 2°1228 
3 08174 =2°1133 
4 1°8030 21036 
5 247886 2:0967 
6 47742 2°0858 
7 4°7598 20767 
8 57454 2:0647 
9 67310 2:°0514 
10 77166 2:0394 
41 87022 92-0267 
12 96878 2:0122 
13 106734 1-:9986 
14 11°6590 1:9833 
15 126446  1:9667 
16 13:°6302 1:9500 
17 146158 1:9333 
18 15°6014 1:9167 
19 165870 1:9000 
20 17:5726 = 1-8833 
21 185582 1°8622 
22 1954388 1:8419 
23 20°5294 1:8217 
24 215150 1:8025 
25 225006 1:7814 
26 23:°4862 1°7600 
27 244718 1°7383 
28 254574 1°7167 
29 264430 1:°6933 
30 27-4286 1:6680 
31 284142 1:6455 
32 293998 1:6192 
33 303854 1°5955 
34 31°3710 1°5692 
35 32:3567 1:5455 
86 33°3423 15167 
37 343279 1:4914 
38 353135 1-4633 
39 362991 1:4358 
40 37°2847 1:4061 
414 382703 = 1:3778 
42 39°2559 1°3480 
43 402415 1°3180 
44 41:2271 1:2894 
45 42°2127 1:2586 
46 431983 1:2197 
AT 441839 1:1967 
48 451695 1:1647 
49 461551 1:1347 
50 471407 1:1014 
51 481263 1:0703 
52 491119 1-:0369 
53 50°0975 1:0025 
54 51:0831 *9703 
55 652:0687 9358 
56 53:0543 = =+9025 
57 = 540399 *8667 
58 = 55°0955 *8333 
59 560111 *7964 
60 56°9967 ‘7622 


Day 


@®’s mean Eqn. 
longitude. 
Degrees. 
57'9823  +°7267 
58-9679 “6919 
59°9535 = 661 
60°9391 °6192 
61°9247 5847 
62°9103 +5480 
63°8959 ‘i111 
64°8815 “4739 
65°8671  -4369 
66°8527 +4000 
67°8383  -3622 | 
68°8239 -3192 
69-8096 2869 
70° 7952 ‘2486 
71:7808 -2167 
727664 -1717 
73°7520 1333 
747376 0975 
75°7232 —-0600 
76°7088 ‘0203 
77°6944 —-0167 
786800 "0550 
796656 0933 
80-6512 1314 
81°6368 "1692 
82°6224 *2072 
83-6080 *2444 
84:5936 2833 
- 85°5792 +3203 
86°5648 3572 
87°5504 +3955 
88°5360 4333 
89°5216 "4692 
90°5072 +5061 
91°4928 5433 
92°4784 *bT89 
93°4640 °6167 
94°4496 "6525 
95°4352 "6894 
96°4208 ‘7228 
97-4064 *7586 
98°3920 "7944 
99°3776 +8289 
100°3632 8633 
101°3488 8986 
102°3344 ‘9333 
103-3200 *9667 
104:3056  1:0009 
105°2912 = 10333 
106:°2760  1:0667 
107°2625  1:1000 
1082481 = =1:1308 
109-2337 1:1622 
110°2193 =—-1°1955 
111:2049 =1°2253 
112°1905 =: 1:2561 
1131761  1°2858 
1141617 13167 
115°1473 =: 1°3455 
116:1329 =1°3739 
117-1185 = 14025 


Day @©’s mean Egn. 
longitude, 
Degrees. 
122 1181041 —1°4333 
123 119°0897 1°4586 
124 120:0753 = 1°4883 
125 121°0609 1°5133 
126 122:0465 1:5405 
127 123:0321 1:5667 
128 1240177 1:5919 
129 125:0037 1°6167 
130 125-8889 1°6433 
131 126°9745 1°6667 
132 127-9601 1°6894 
133 1289457 1:7133 
134 129:9313 1:7358 
135 130°9169 = 1°7572 
136 131:9025 1:7789 
137 132°8881  1:8000 
138 133°8737 1:8217 
139 134°8593 =1:8419 
140 135°8449 =1:8597 
141 1368305 18789 
142 137-8161 1:8980 
143 138-8017 1:9167 
144 139°7873 19333 
145 140°7729 =1:9500 
146 141-7585 1-9667 
147 142-7441 1:9825 
148 143°7298 1:9980 
149 1447154 20122 
150 145°7010 2-0253 
151 1466866 2:0369 
152 147-6722 2-0492 
153 1486578 2°0611 
154 149-6434 20739 
155 150:6290 2:0858 
156 1516146 2°0955 
157 1526002 2°1036 
158 153°5858 =2°1136 
159 154:5714 2°1228 
160 155°5570 = 2°1314 
161 1565426 2°1383 
162 1575282 2°1433 
163 1585138 21494 
164 159°4994 2°1567 
165 1604850 2°1603 
166 161°4706 21617 
167 162°4562 21667 
168 163-4418 2:1692 
169 1644274 2°1728 
170 1654130 21742 
171 1663986 2°1755 
172 167:3842 2°1769 
173 168°3698 2°1755 
174 1693554 2°1742 
176 1703410 21728 
176 171°3266 8 2°1714 
177 172:3122 2°1678 
178 173:2978 2°1642 
179 174:2834 21597 
180 175:2690 2°1561 
181 1762546 21489 
182 177:2402 2:1439 


Day 


183 
184 
185 
186 
187 


188 
189 
190 
191 
192 


193 
194 
195 
196 
197 


198 
199 
200 
201 
202 


203 
204 
205 
206 
207 


208 
209 
210 
211 
212 


213 
214 
215 
216 
217 


218 
219 
220 
221 
222 


223 
224 
225 
226 
227 


228 
229 
230 
231 
232 


233 
234 
235 
236 
237 


238 
239 
240 
241 
242 
243 


@’s mean Eqn, 
longitude. 
Degrees. 

178°2958 —2°1367 
179°2114 2°1305 
180°1970 2°1219 
181:1827 2°1183 
182°1683 2°106] 
183:1539 2°0964 
184:1395 2°0853 
185°1251 2°0753 
186°1107 2°0642 
187:0963 2°0519 
1880819 2:0383 
189:0675-~ 2°0261 
1900531 2°0125 
191°0387 1°9978 
192'0243 1:9819 
193:0099 + 1°9661 
193-9955 1:9514 
194-9811 1:9333 
195-9967 19161 
196°95 23 1°9003 
197:9379 1°8808 
1989935 1:8600 
199-9091  1°8417 
200°8947 1°8222 
201°8803 18014 
902°8659 1°7805 
203-8515 17575 
204°8371 1°7369 
905°8927 1°7139 
906°8083 1°6894 
207°7939 1:6664 
208-7795 1°6433 
209-7651 1.6178 
910°7507 1°5922 
211-7363 1-5667 
212:7219 = 1°5411 
213:7105 1°5130 
214°6931 14869 
215°6787 1°4589 
216°6643 1°4308 
2176499 1°4028 
2186356 1:3733 
219°6212 1°3439 
290°6068 1°3144 
921'5924 1°2828 
229:'h780 1°2533 
223°5636 1°2228 
224°5492 1:1905 
225°5348 1:1589 
2265204 1:1283 
2275060 1:0967 
2284916 1°0614 
229'4772 1:0283 
230°4628 °9953 
231°4484 *9622 
232°4340 *9280 
233°4196 "8928 
934°4052 ‘8597 
235°3908 “8228 
236°3764 *7894 
237°8620 "7536 


Day ©’s mean 


244 
245 
246 
247 
248 


249 
250 
251 
252 
253 


254 
255 
256 
257 
258 


259 
260 
261 
262 
263 


264 
265 
266 
267 
268 


269 
270 
271 
272 
273 


274 
275 
276 
277 
278 


279 
280 
281 
282 
283 


284 
285 
286 
287 
288 


289 
290 
291 
292 
293 


294 
2¢5 
296 
297 
298 


299 
300 
301 
302 
303 
304 


4 ore 


Eqn. 
longitude. 
Degrees. 
238:3476 —°7203 
239°3332 6833 
240°3188 6469 
241°3044 ‘6097 
242:2190 "5739 
243-2756 ‘5369 
244-2612 “5000 
245°2468 4636 
246°3324 4253 
247°2180 3883 
24 8:2036 ‘3500 
249-1892 *3122 
250-1748 2753 
251-1604 2369 
252°1460 *1992 
253°1316 "1597 
'254°1172 1228 
255°1029 ‘0847 
2560885 0469 
257-0741 0086 
2580597 +°0394 
259°0453 0764 
260-0309 ‘1111 
261:0165 "1469 
262°0021 "1847 
262-9877 *2239 
263-9733 "2586 
264°9589 "2992 
265°9445 3369 
266°9301 ‘3739 
267:9157 -4122 
268-9013 *4500 
269°8869 4869 
270°8725 *5253 
271°8581 "5611 
272°8437 BSL) 
273°8293 6347 
274°8149 *6692 
275-8005 *7061 
276°7861 "7419 
277-7717 *7764 
278°7573  °8122 
279°7420 "8469 
280° 7285 "8803 
281:7141 9147 
282:6997 *9500 
283°6853 *9833 
284-6709  1:0192 
285°6565 10508 
2866421 1:0850 
287-6277 1:1167 
2886183 1:1483 
289'5984 11814 
290°5845 1:2130 
291°5701 1°24389 
292°5558 1:°2747 
2935414 1°3036 
294°5270 1°3322 
295°5126  1°3622 
296°4982 1:3903 
297°4838 1:4197 


208 
TABLE XVII B. 


RAHU. 


Tab. XVII. A.- contd. 
Mean place of Rahu for centuries, odd years, days and fractions of da 


Day ©@’s mean Eqn. 
longitucle, Mean place of Rahu for Centuries. 
Degrees. K.Y. Deg. A.D. K.Y. Deg. A.D. K.Y. Deg. 
305 2984694 414499 1 BC. 3101  285*2370 700 3801 82280 1400 4501 191-21 
306 2994550 14747 100 A.D. 3201 149°9500 800 3901 282°9410 1500 4601 55°93 
307 3004406 15042 | 200 3301 14-6630 300 4001  147°6540 1600 4701  280°645 
308 301-4262 15297 | 300 3401  239°3760 1000 4101 123670 1700 4801 145358 
309 3024118. 15567 | 400 3501 104-0890 1100 4201 287-0800 1800 4901. 10-071 
500 8601 328-8020 1260 4301  101°7931 1900 5001 234°784 
310 3033974 15883 | 600 3701 —:193°515¢ 1300 4401  826°5061 2000 5101 99497 
311 304°3830 16089 
312 3053686 16344 Mean place of Rahu for Odd Years. 
313 3063542 16589 
314 307:3398 16819 | Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs 
315 3083254 =—1'7050 | 4 19.3599 18 3483517 35 317-3504 52 286-3492 69 2553480 86 224-3468 100 1352 
316 3093110 = 17280 | 9g 387057 19 71-1045 36 3367038 53 305-7021 70 274-7009 87 243-6997 200 27057 
317 310:2966 17497 | 3 50586 20 27-0574 BT 356-0562 54 325-0550 74 294-0538 8B 263-0525 300 45:86 
318 8112822 17728 | | 774115 21 46-4103 88 15-4091 55 344-4078 72 313-4066 89 282-4054 400 181-14 
319 3122678 17922 | § 96-7643 22 65-7631 39 34-7619 56 37607 713 332-7595 90 301-7583 500 31643 
; . “ 6 1161172 23 851160 4O 541148 57 23°1136 74 3591124 941 321-1112 600 9172 
320 313-2534 18153 | 7 135-4701 2A 104-4689 44 73-4677 5B 424664 75 11-4652 92 340-4640 700 227 
oa 314 230) assy | 8 1548299 25 1288217 42 928205 59 618199 76 30-8181 93 3598169 800 2 
rn il done 3: 112°1734 81-172 5 
Se aeaiay F18795. |. 9 1741758 26,1481746 48 60 811722 77 501710 94 191698 900 1375 
324 3171958 =—-18917_ | 49 193-5987 27 1625975 4a 181-5263 64 1005251 78 695238 95 385226 1000 2728 
“* 41 212-8816 28 181:8803 45 150°8791 621198779 79 888767 96 57-8755 2000 185-7 
825 3181814 P8I1T | 49 939-2344 29 201-2382 46 170-2320 63 139-2308 BO 1082296 97 77-2284 3000 9860s 
S26 3191670 19269 | 43 9515873 BO 220-0861 47 1895849 GH 158837 81 1275825 98 965812 4000 11-47% 
B27 320-1526 16453 | 4 970-9402 BA 2399390 48 2089377 65 177-9365 82 146-9353 99 115-9341 SOOO 284-349 
B28 321138219611 | 45 990-2930 32 259-2918 49 228-2906 66197-2894 831662862 .. Se 
B29 3221238 = 19758 | 46309-6159 33278-6447 5O 247-6435 67 216-6423 84 185-6411 
328: 266°9964 235-9951 
gan saviong 19917 | 17 3289088 BH 297-9976 . 61 266 68 235-9951 85 204-9939 
331 324-0950 20064 
332 325-0806 2°0211 hu at Ujijai : 
333 326-0662 20347 Mean place of Rahu at Ujjain Sunrise on 0 day of each Solar Year. 
8334 327-0518  2°0483 A.D. 1840 to A.D. 1920. 
835° 228-0870 = 20597 D. D. Dey. AD. Deg AD. Deg. D. 
$36 329-0231 20708 | *D Pee APy Ee eg eg AD. Deg AD. Deg 
337 330-2087 nates 4840 315-9563 1854 450161 1868 134-0759 1882 223-1357 18963121956 1910 41-255 
3=8 330-9943 20 - 4841 2966034 1855 256632 1869 114-7231 1883 203-7829 1897 2998427 1911 21-902 
339. 331-9799 21017 | 4840 977-2505 1856 63104 1870 95:3702 1884 184-4300 1898 273-4898 1912 2-549 
340 332-9655 21114 | 4gag o57-8977 1857 346-9575 1874 760173 1885 165-0771 1899 2541370 1913 343-19¢ 
oe — Pe 1844 2385448 1858 327-6046 1872 56-6644 1886 145:7243 1900 2347841 1914 323-842 
prasinl sin 1 219'1919 1859 3082518 1873 37:3116 1887 1263714 1 215°43 
S48 335.9993 91860 845 2191919 18 714 1904 2154312 1915 304-491 
344 3369079 21420 | 4ga6 199-8391 1860 2888989 1874 17-3587 1888 107-0185 1902 1960783 1916 285-136 
B45 337-9925 21480 | 1847 1804862 1861 260'5160 1875 358-6058 1889 87-6657 1903 1767255 19417 265-788 
. 1:1333 1862 250°1931 339-2530 1890 68-3128 157°3) “4! 
346 338-8791 91542 1848 161:1533 1904 1573726 1918 246-432 
347 339-8647 21592 | 4gqgQ 141-7805 1863 230°8403 1877 319-9001 1891 48-9599 1905 1380197 1919 227-075 
B48 340°5503 21628 | 4950 199-4276 1864 211-4874 1878 300-5472 1892 29-6070 19061186669... 
349 3418359 = 21653 | 4954 103-0747 1865 1921345 1879 281:1944 1893 102542 1907 99-3140 
app oe 1. {852 837218 18661727817 1880 261-8415 1894 350-9013 1908 799611 z 
"807 * 1534288 1881 2424886 1895 331-5484 , 
eEA> bIcTON <B17IT ston - SERRNO.- FORT 5484 1909 60-6083 z 
353 345:7783 =. 21730 ° 
354 3467639 2°1765 Mean place of Rahu for every 10 days and for fractions of a Day. 
355 347-7495 °° 1764 Day. Deg Days. Deg Days. Deg. Days. Deg. Days. Deg. Days. Deg. 
356 348:735] 21739 =: e — ae a he 
357 3497207 21714 ‘4 0053 4 +0530 10 5298 100 52984 190 10-0669 980 14832 
358 350°7063 31700 2 0106 2 +1060 20 10597 110 58282 200 105968 290 15-365 
359 351-6919 71686 ‘3 0159 3 +1589 30  1:5895 120 63581 210 11:1266 300 15:895 
‘A 0212 & 9119 AO 26194 130 68879 11-656 : 
B60 3526775 2.1650 a 0 220 65 310 16-426 
361 353-6631 2" 1626 ‘5 0265 5 2649 50 26492 140 74177 230 121863 320 16954 
362 354-6487 = 21559 ‘6 0318 6 3179 60 31790 150 79476 240 12-7162 330 17-484 
363 355°6343 211628 0371 7 +3709 70 3:7089 160 84774 250 132460 340 18-014 
BGS s ShS8LNN See lia By) ONDE 8 4239 80 42387 170 90073 960 137758 350 18-544 
B65 8576055 #1405 9 0477 9 -4768 90 4768 180 95371 270 143057 360 19-074 


a 2C93 
TABLE XVII—C, | TABLE XVII—D. | TABLE XVII—E. TABLE XVII—F. 


Decimal parts of ©’s L. | Decimal parts of increase of ‘Eqn. in minutes of a degree for ascertaining Table of Hindu Sines, 
for one day, (’s L, for one nakshatra, |" the latitude of a planet. 
Degree. Degree. |Degree. Sine. Degree. Diff. 
Day. Degree. Day. Degree. Degrees, Degrees. Mar. Mer. Jup. Ven. Sat. ob = - 
1 0099 ‘61 :5027 01 +1333 +54 63000 | 0°00 5682 4708 4107 5940 3811 360:00 0:00 000 180°00 ... 
702 -0197 ‘52 °5125 O02 ‘2666 -52 = 6°9333. 3°75 5678 4706 4107 5936 3510 356°25 3°75 225 183°75 225 
03 0296 ‘53 5224 | :03 4000 ‘53 7:0666 7:50 5667 4699 4104 5925 3800 352°50 750 449 18750 224 


14°25 5651 4688 4099 5909 3506 348°75 | 
‘04 5333 -54 ~~ 7:2000 15:00 5629 4674 4092 5886 380) 34500 11°95 671 191:25 2922 
6666 °55 = 73533 18°75 5601 4656 4983 5857 3795 3414°25| 1500 890 19500 219 
‘06 =‘S000 “56 = 7:4666 22:50 5567 4634 4071 5822 38785 33750, 1875 1195 19875 215 
26:25 5528 4608 4056 5781 3779 333°75 | 
‘07 -9333 -57 = 7:6000 30:00 5481 4578 4040 5734 3769 33000 22°50 1315 20250 210 
‘08 10666 58 17:7333 33°75 5431 4545 4021 5681 3758 32625, 2625 1520 20625 205 
‘09 12000 -59 = 7:8666 30:00 1719 210°00 199 
37°50 5379 4507 3999 5622 3745 322°50 | 
10 0986 °60 +5914 | -10 1:3333 60 8-0000 41:25 5318 4467 3976 5558 3731 318°75..33-:75 1919 213°75 191 
441084 61 6012-14 14666 «61 «= 81333) 5-00 5252 4423 3951 5487 3716 31500 37:50 2093 217-50 183 
fPa2_—si«+'118302=S fs -@2]es-6111 «=| 12 «6216000 «6-62 82666 48:75 5181 4375 3922 5112 3699 311°25 | 41°25 2267 22125 174 
52°50 5104 4324 3892 5331 3682 307:50 

me “12961 4°63 6209 |-413. 1:7333° -63 84000 56:25 5023 4270 3860 5244 3663 303°75: 45°00 2431 225-00 164 
44 1380 ‘G4 -6308 | -14 18666 ‘64 = 85333 60:00 4:37 4213 3827 5152 3613 300'00! 48°75 2585 22875 154 
15 1478 65 6406 +15 20000 65 86666 © 63°75 4846 1153 3791 5955 3623 296-25 | 52-50 72728 23250 143 
| 67°50 4751 4090 3754 4953 3601 292°50 

46 ‘1577 ‘66 6505 §-16 21333 ‘66 88000 | "74-25 4651 4025 3716 4546 3579 288-75 | 5625 2859 236-25 131 
m7 #4+1675 ‘67 -6603 | -17 22666 -67 89333 | 9 2978 240-00 119 
48 1774 -68 ‘6702 -18 24000 -68 90666 | 75:00 4547 3957 3676 4731 3556 28500, 63:75 3984 243-75 106 
"78°75 4429 3886 3635 4617 3534 281-25 

49 ‘1873 ‘69 ‘6801 | -19 25333 -69 920600 | 82-50 4327 3843 3593 4496 3509 277-50 67:50 3177 247-50 93 
20 -1971 -70 “6899 -20 26666 °7O = 9:3333 86:25 4210 3738 3550 4371 3184 273°75| 71:25 3256 251-25 79 
mi 2070 °-71 -6998 | -24 28000 “71 94666 90:00 4990 3652 3506 4241 3459 270-00 | 75:00 3321 25500 65 
; | | 93°75 3966 3584 3461 4107 343! 26625 
22 2168 -72 -7096 | -22 29333 -72 96000 | 97-50 3839 3504 3417 3970 3405 262°50| 78:75 3372 258-75 51 
ms 2267 -73 -7195 1-23 30C66 -73 © 9-7333 404- 25 3708 3423 3372 3828 3384 258-75 | 82-50 3499 262-50 37 
24 2365 <‘T4 ‘7293 . -24 32000 ‘74 98666 | 105:00 3575 3341 3326 3684 3359 25500 
| 108°75 3410 3259 3282 3536 3335 251-25 | 86-25 3431 26625 22 

25 246 -75 -7392 | -25 33333 -75 10-0000 © 90:0) 3138 270-00 7 
26 -2563 -%6 +7491 | 26 34666 -76 101333 112°50 3303 3177 3238 3385 3313 947-50 | ua 
27 2661 -77 7589 | 27 36000 -77 10-2666 116-25 3162 3095 3195 3221 328) 243-75 | 93-75 349] 273-75 7 
) 120-00 3019 3012 3152 3075 3265 240:00 | 97:50 3499 277-50 22 

28 2760 +78 ‘7688 | -28 2:7333 -78 104000 123°75 2875 29:0 3119 2916 3242 236-25 | 
29 2858 -719 “7736 -29 38666 -79 10°5333 . 127-50 2730 2851 3070 2756 3221 23250 101:25 3372 981-25 37 
30 °2957 -80 -7885 | -30 40000 -80 10-6666 | 131-25 2585 2773 3032 2594 3200 22875 10500 3321 985-00 51 
| /135:00 2440 2697 2995 2432 3181 225:00 108:75 3256 988-75 65 

‘31 °3055 -81 7983 | -31 41333 -81 10-8000 | 1398°75 2295 2624 2961 2269 316% 221°:25 
B2 3154 BZ -SOS2 | -3B2 42666 BQ 109333 | 149-50 2152 2554 2928 2106 3146 217-50 112:50 3177 952-50 79 
‘33 3252 -83 ‘8180 |-33 44000 83 11:0666 144625 2011 2487 2898 1945 3131 213°75 116-25 3984 99625 $. 
120:00 2978 300-00 106 


‘Od 86-0394 8°54 = °5322 
O05 ‘0493 °55 5421 
O6 0591 ‘56 ‘5519 


OT =-0690 «57 °5618 
‘08 ‘0788 ‘58 -S716 
09 «0887 «59 “5815 


° 
a 


2) 
© 
° 
=) 


‘34 3351 ‘84 -8279 | -Ba 45333 -84 11-2000 | 150-00 1874 2426 2871 1786 3117 210-00 
‘B5 3150 85 -8378 | -35 46666 ‘85 113333 153-75 1743 2370 2847 1630 3104 206-25 123:°75 7859 303-75 119 
36 “3548 ‘86 8176 | -3G6 435000 ‘86 11-4666 | 157-50 1618 2319 2825 1481 3092 209°50 | 2728 = 307:°50 131 
161°25 1503 2275 2807 1341 3083 19875 131-25 85 311-25 143 
‘37 «3647 «87 «8575 | -37 49333 °87 11:6000 165-00 1102 2238 2793 1213 3077 195-00 | 
‘88 3745 ‘88 °3673 | -38 50666 -88 11-7333 168-75 1317 2208 2782 1101 3072 191-25 135°00 2431 31500 154 
89 3844 ‘89 -S772 |-39 52000 ‘89 11°8666 | 172-50 1251 2186 2774 1913 3068 187°50 |138°75 2267 31875 164 
1476:25 1209 2173 2770 956 3066 183-75 \142°50 2093 322-50 174 
‘40 -3942 -90 -8870 | 40 5°3333 ‘90 12-0000 | 180-60 1194 2168 2769 936 3065 180:00 
‘21 4041 ‘91 ‘8969 | -44 54666 ‘91 12-4333 146-25 1910 39625 183 
‘42 4189 ‘92 -9067 | ‘42 56000 ‘92 12°2666 In applying the above equations the (150°00 1719 330-00 191 
following data, giving the inclination of 153°75 1520 333°75 199 

‘AZ +4938 «93 -9166 | -43 57333 -93 12-4000 | the moon’s orbit to the ecliptic and the 
AQ +4337 ‘94 (9265 | 44 5°38666 “94 125333 | vreatest apparent latitude of the other 15750 1315 337-50 205 
@5 4435 ‘95 ‘9363 | 45 60000 ‘95 126666 | planets have to be remembered :— 161:25 1105 341-25 210 
| Inclination of (’s orbit 4° 30’, Sine 270’ 16500 890 345:00 215 

G46 ‘4584 ‘96 -9462 | -46 61333 ‘96 12:8000 | Greatest latitude Mars 1°30’ ,, 90 


pa 
iS) 
- 
on 
=) 


‘427 46382 ‘97 -9560 | -47 62666 ‘97 12:9333 - », Mercury 2° 0’ ,, 120’ |168°75 671 348:75 219 

48 4731 ‘98 -96591 | -48 64000 -98 13-0666 . Jupiter 1°16’ ,, 78’ |172:50 449 35250 222 
‘i » Vonus 2° 16’. ,, 188’ 

“49 ‘4829 ‘99 ‘9757 ‘49 65333 +99 13-2000 af , basarn F100. , 1 17625 225 35625 224 

*5O ‘4928 1:00 °-9856 | ‘50 66666 1:00 13:3333 ; 180700 000 36000 225 


TABLE XVII.—G, 
Decimal parts of 3°75 degrees [Example 3:2°='853 of 375°]. 


O1 ‘026666 O68 ‘160000 1:1 8 °293333 146 ‘426666 21 °560000 26 :693333 3:1 ‘8296666 36 -960000 
O02 ‘053233 OF ‘186666 1°23. °320000 1°7 anabaa 22 -536666 27 -720000 32 +853333 3:7 ‘986666 
03 ‘080000 O8  :213333 1:3 +346666 4:8 ‘480000 23 ‘613333 28 -+746666 3°3  -880000 
O04 ‘106666 0:9 ‘240000 4:4 °+373333 1:9 -+506666 24 °610000 2S °:773333 3:4 °906666 
O5 133333 1:0 -266666 1°5 -400000 2:0 -533333 2:5 -+666666 30 -800000 3°5 °933333 


27 


210 TA 


Geocentric (Indian) Longitudes of Sun and Major planets at U 
Day of 8. Yr.] 0 se 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110) 120 | 130 | 140 | 150 ae 


: 

©’s Mean L. | 357-0 | 6-9 | 167 | 266 | 36-4 | 46-8 | 56-1 | 66:0 | 75-9 | B57 | 956 | 105-4 | 116-8 | 125-1 136-0, 1448 | 1547 

Oorrn. for do, | 42*1 | +20 | 419 | 417] +14) +11] +08 | +04] +00) -0°3) -0-7 | —1°1| -1°4 | - 16) - 19 | -~20 ry F 

English date. [Ap 11) Ap 21) My 1 |My 11)/My a1)/My 31| Je 10 | Je 20 | Je 30) J) 10 | Jl 20 | J} 30 Aud | Au 19 Au 29) $8 \81 | 

Tamil month, | Chit Chit | Chit | Chit | Vaik | Vaik | Vaik | Ani | Ani | Ani | Adi | Adi | Adi | Avan| Avan) Avan Pur | 
Do, date. 1 ll 21 31 10 | 20 | 30 9 19 29 T+ Pipes 6 16 26 5 | 


1840 Mars ... 5O 126 20:0 272 845 41°7 488 557 625 694 761 829 893 958 1023 1086 414-9 
©'s lL. Mero... 00 3626 3534 82 184 361 65:0 738 92:0 1085 1211 1267 1224 1159 1155 1286 1493 
¥'8 Jup. .. 2048 2035 902-2 200°9 199-8 1985 197°7 197-0 1967 196°3 1964 197-4 1983 199% 200°9 2095 2043 
Ven, ... 3321 3444 356-4 88 21:0 83:2 455 577 696 823 945 1068 1190 181-3 143-1 155-9 168-4 
Sat. ... 239°] 238°6 2381 937°7 237-0 2363 235°5 2348 9341 233°4 233-0 2326 232-3 239-4 239-4 932-5 933-1 


1841 Mars ... 187°5 1439 180°7 177°8 176°8 177-1 1784 181°0 184:1 1880 1929°6 197°6 202°0 2088 214°7 9221-1 


227°6 

@’s L. Merc. ... 333°8 343-0 857-2 14°7 33:5 52°6 708 859 1010 1083 1054 982 99:3 109-2 123°8 140-6 158-4 
+5 Jup. ... 2382 2378 987-0 2361 235:1 233°8 282°6 231°2 280-0 2289 2283 227-7 227-7 2280 2286 229-3 220-4 
Ven. «. 3891 419 41°5 36°9 30:9 261 23°8 27-7 83:5 411 499 59-4 697 805 915 1028 1145 

Sat. ... 250° 250°2 249:9 249°5 2485 247°5 2465 2461 245°7 245°3 945-4 245°5 2456 244°8 244-0 243-2 243-6 


1842 Mars ... 197 269 33°9 41:0 47:9 55:0 618 684 753 81:9 886 950 1015 107-5 114°3 

@’s L. Mere. ... 335° 3518 108 2%1 479 654 799 888 882 80°R 798 A881 1020 1186 136-7 1545 171-7 

+3 Jup. .. 2696 270°3 270°5 270°7 270°5 269°8 268°9 267-7 266°5 265°2 263:9 262°7 261°7 260-9 260°4 260-2 260-2 
Ven. ... 86 21:0 33:3 455 57-7 70°1 820 94:1 105°9 117°9 129°7 141°7 153-4 1648 176°7 187-6 198-7 
Sat. ... 261°3 260-9 960°5 260°0 259°8 259°6 259°4 258°7 2580 257°3 256°6 255°9 255°1 2548 2545 254-2 254-5 


1843 Mars ... 237°0 2391 240°3 240°3 289°3 237°3 234°4 231°5 299°4 2284 2285 230-3 233-0 236°7 241°1 
*s L. Merc. ... 347°0 67 245 423 57°7 682 104 622 60°1 670 80:0 963 1144 1326 150-3 
+0 Jup. .. 2989 300°6 302°0 303°1 304:2 304:7 305°2 305°3 304°8 304°2 302-9 301-4 300°7 2993 298-0 


1209 127-0 


2466 2515 
166°8 179°7 


296°9 295-9 

Ven. ... 315°9 327:°5 339-4 351°3 33 152 27:0 3890 S511 63:3 754 873 994 111-8 1240 1364 1488 

Sat. ... 272°2 272°3 2794 272°5 2721 271-7 271°3 270°6 269:9 269°2 2685 267-8 267°0 2665 2660 265°5 265°5 
1844 Mars ... 347 415 48:3 550 61:8 684 75:0 815 881 946 1000 1075 113-9 120-3 126°6 132-9 139-4 148 
@’s L. Mere. ... 31 21:0 36:8 483 51:3 45:0 408 464 59:0 75°4 93-5 112°1 130-2 147-0 161-2 169-7 169°3 161 
+7 Jup. ... 327°3 3295 331°5 333°6 335-4 337:1 338°6 839°7 340°5 3410 3412 841-1 340°5 339°6 3385 387-4 336-1 334 
Ven. ... 424 534 64:1 74°6 83:9 93:0 100°1 105°7 1083 107-1 1021 95°1 915 91-4 94:5 100°5 1084 11% 
Sat. ... 283-1 283°4 983°7 284°0 283-8 283°6 2833 289:7 282-0 2814 280°6 279°9 279-1 2785 277-9 977-2 ZITO 271 


1845 Mars ... 267°9 2736 279°4 284°6 289°8 294°5 2988 302:5 305-1 3807°3 307°7 306:4 304-7 301°9 299°4 298-2 297-3 29% 
@’s L. Merc. ... 144 256 32:5 276 B15 252 3868 527 10:6 89:4 107-9 125°4 140-7 


1513 153-6 1468 1425 14" 

+5 dup. .. 3549 3573 3597 21 45 65 82 106 124 140 154 165 173 176 177 174 168 UW 
Yen, .. 3502 | 27 150 275 307 619 G42 168 866 1007 113-3 125-4 1875 1495 1618 1740 1861 19 
at. eee 9 29 5 


294-9 295°4 2954 295°4 295°4 294-8 294-3 293°8 293:0 292°3 291°6 290°8 290°1 289-4 289°1 28: 


1846 Mars .... 490 554 61:8 68:2 745 80°9 87:3 93°5 100:0 1064 112°7 118°9 195-4 131:7 138-1 144-4 150-9 15) 
©’s L. Mec®™ ... 129 103 $1 44 144 295 47:4 665 85-0 103°0 119°3 131-6 136-9 1320 125:7 1283 139-0 15 
72 «Jup. ... 225 248 27:1 295 31:9 343 3867 390 41:1 434 45:4 472 489 51:0 516 526 533 5 
Ven. ... 317-7 324°6 3328 3841°9 3520 26 13°2 24:4 35:7 47-4 591 707 825 94-4 1064 1188 130°9 14 
Sat. ... 3046 305°4 3062 806°9 307-2 307:4 307:6 307°3 307:0 3067 306-0 305-3 304-6 303°8 303-0 302°2 301°6 30 


1847 Mars ... 289°5 296°7 303-8 3103 317°8 324°9 331°6 3882 3448 351°0 3567 21 91 #4125 160 184 198 2 
@’s L. Mere. ... 345°6 344:3 3526 69 242 429 61°38 793 97-3 1141 1185 116-2 


108°9 109°3 1185 132°6 1492 16 
+0 Jup. .. 603 622 54:3 565 6587 600 633 657 67-9 702 725 739 769 790 80°9 827 8£1 8 
Ven. ... 268 389 50°38 62°8 74:6 862 976 1089 1200 1306 140°9 150°3 159°2 166°7 172°5 175°5 175-4 17 

Sat. ... 315°7 3166 317-5 3184 3189 3194 3198 819°7 8196 319°5 3190 3185 317-9 317-1 316°3 315-6 3148 31 


1848 Mars ... 644 70:2 76:1 82:1 880 94°2 1003 106-4 112°9 1189 124-9 1313 187-6 


144°0 1504 156°8 163-2 16 
©’s L. Merc, ... 3325 345-7 27 O14 402 582 765 91° 994 991 91:4 903 


98°7 112°6 129-4 1470 164°9 18 

+7 Jup. ... 791 803 81°7 834 85:2 872 893 915 936 95:9 98:1 1005 1028 105°0 107°2 1093 1113 11 
Ven. ... 33826 344°9 357-1 94 21:5 383°7 45°9 582 705 828 949 1069 119°5 131°8 144-2 156-4 168-9 18 
Sat. ... 326°9 327-9 3289 380°0 330°8 331°5 382°2 3320 381°8 3315 831:4 331:4 331:4 330°7 330-0 329-2 328-4 39 


1849 Mars ... 308°9 3164 8241 381:7 3393 3468 3540 14 94 155 22:3 290 35:5 


415 474 529 S53i € 
©’s L. Mere, ... 341°5 3581 169 85:7 534 689 796 81:1 74:0 1:1 %177°9 90°7 107-2 


125-0 143-2 160°6 176-7 Ll 
+4 Jup. ... 1094 1097 110°3 111°2 112-2 113°5 115°1 116°9 1186 120°7 122-8 1249 127-0 129-3 131-5 133°8 1359 lé 
Ven. ... 37:4 402 384 83:5 262 236 233 268 3238 40°8 49°7 595 70:0 80:8 91-3 103°3 115-0 1% 


Sat. ... 3381 339°3 840°5 341°7 3426 343°5 344-4 3448 345°2 345°5 345°3 345°1 345-0 344-5 343-9 343°3 3425 3: 
Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan, Mak. Kum. Min. Asvn. Bhar. Krit. Rohi. Mrig, ardh, Punar, Push. As! 
30 60 90 120 150 180 210 240 270 300 330 3860 12:3 267 400 53:3 667 800 933 1067 12 


XVI 211 
‘mean Sunrise for every ten days from A.D. 1840 to A.D. 1849. 


180 ; 190 ; 200 | 210 | 220 | 230 | 240 ; 250 | 260 270 | 280 290 | 300 ; 310 ital 340 , 350 | 360 
| 

174°4 | 184°3 | 194°) | 204-0 | 213°8 | 223-7 | 239°5 | 2434 | 253-3 263°1 ti ee 292°7 | 202°5 | 312°4 | 322-2 | 332-1 | 342-0 | 351°8 
— 2:2) —21) -19) -1:7) -—15 | -1:2| -0°9} -056| -0-1 +03 | +06| +1°0) +1°3|) +16} 4+1°8 | +2°0| +2°1) 42:2) 42-2 
08 | 018/028} N7|N17/N 27} D7/D17/ D 27 Ja 6 | Ja 16| Ja 26} F565 | F 15) ¥F 26 |Mr6,7| 16,17 | 26,27 |Ap 5,6 
Pur | Aipp| Aipp| Aipp | Kart | Kart | Kart | Marg) Marg Marg) ‘lai | ‘Tai | Tai | Masi | Masi | Masi | Pang | Pang| Pang 
oe ep ee eee a Te ee Ue | US 2} 6 | 16} 26 | 6 | 16) 26;| 6 {| 16 | 26 

127°0 133°2 139-0 144°9 150°4 156:0 161-5 1668 171:8 414 1766 180°8 184°8 1883 191:1 193°1 193°8 193-9 1920 189°0 
1779 195°4 2116 225°3 233-7 238°1 225-4 223:1 229-9 2429 259°0 276-4 2944 311°4 3273 339°4 3443 339°3 334-2 
208°0 210°2 212°3 215°3 2168 2189 221-2 223-4 225-6 227°7 229°6 231°4 233°2 234°7 236°0 237°1 237°8 2383 238-4 
193°1 205°7 217-9 230°4 242°7 255°1 267-4 279°5 292°0 303°9 315°6 327°5 339-2 3503 09 Ill 206 29°3 35:8 
234°2 2351 236-0 237-0 238:1 239-2 240°4 241°7 243-0 244°2 245°3 246-4 247-5 2484 249°3 250°1 260°4 250°7 2511 
241°2 248°3 255:7 2629 270-4 277-8 285°2 2930 3006 4g 3085 3160 323°6 331-2 338°8 3465 3540 13 89 16:0 
1928 2073 216°8 218°4 210°8 207-1 211-2 224:2 239-7 256°9 2746 291°8 307-6 320°3 325°6 3221 315°3 317°3 327-8 
233°3 235°2 237-1 239-1 241-2 243°4 245-7 2480 250°2 2525 254°5 257°0 259°3 261°3. 2681 265°0 266°5 2681 269°3 
1384 15071 162°3 1746 187-0 199-3 211:7 224:1 236°7 249°3 2620 274°7 287°1 299°8 312°3 324-9 337°5 349°8 2-2 
244°4 245°3 246°2 247-0 248°1 249°2 250°2 2514 2526 253°7 254°8 255-9 257-1 2580 258°9 259°7 260°3 260°9 261°4 
140-4 145°7 151° 157°8 163-8 169-9 175:7 181°7 187°5 43 193-2 198°3 204°3 209-7 214°8 219°7 224'3 2286 232°5 235-7 
198°9 203°3 197°8 191°5 194-0 204:7 219-1 235°7 253-3 270-7 2870 300°3 308'2 306°6 298°9 2980 306°8 320°9 338:0 
261°7 262°8 264:°3 265°8 267°4 269°3 2715 2736 275°9 278°2 250°4 282°8 285°2 287°5 289°7 292°0 294°2 296°2 298-1 
219°5 229°2 237-5 2448 250°0 251-8 260°1 244°1 240-9 236°6 237°7 242°6 249°6 257-6 266°2 277°2 288°0 299°0 310-2 
255°0 255°7 256:4 257°0 258-0 259-0 260-1 2612 262°3 263°5 264°7 265°9 267:°0 268°0 269-0 270°1 270°8 271°5 272-1 
263°6 270°2 277°7 283°6 290°5 297-6 304°9 312:0 3193 qq  326°6 333-9 341-2 348-2 3555 25 96 166 236 30°6 
184-5 1767 1764 185°0 198-9 215°0 232-1 249-4 266-4 2€0°3 290°1 291-1 283-7 280°3 286°4 299°1 315°6 333°6 352°6 
294°7 294°8 295°2 295°8 2967 297-9 299°5 301°3 303-1 305°1 307°3 309° 311°8 314:1 3165 318-9 321°4 323°8 32671 
i74°3 186°2 198-9 211°2 223°6 236-2 248°7 261-6 274-2 286°6 299°2 311°5 323-9 336°0 3485 03 122 241 35°6 
265°5 266°1 266°7 267-2 268:1 269-0 269°9 270-9 272-0 273°] 2744 275°6 276-9 277°9 279°0 280°2 281°0 281°8 282-7 
152-1 1583 164°5 170°9 177-4 183°6 189-9 1961 2025 45 208°8 215°1 221°4 227-8 234:0 240°2 246°5 252-8 258°8 264°8 
159°5 166°8 1799 195°7 213-0 230-2 246°6 261-4 272:2 275°2 268°6 263-7 267-9 279°6 295°3 312°9 331°2 3494 63 
333°5 332°3 331-5 330°9 330°7 330°9 331-4 332°2 3333 334°7 336°2 3381 339-9 342-2 3444 346°7 349°0 3514 353°8 
127-2 137°7 148°7 159°8 171-6 183-4 195-1 207-5 219° 232°0 244°3 256°7 269-3 281-8 294°4 306°8 319-1 331-6 344-0 
276°7 277:0 277-4 277°7 2785 2794 280°2 281-3 2823 283°4 234°7 285°9 287-1 288-3 289°5 290°6 291°5 292-4 293°4 


301-4 304°8 308-9 313-4 318°7 324-1 3300 335°9 3419 46 3481 364°4 0°6 71 #186 20°0 265 32°99 394 45°7 


15u°3 1749 192-0 209-3 226°3 241°8 253-9 2594 255°3 247-9 249°5 259°4 273°8 290°8 3088 326°9 344-4 359°6 10°4 
14-1 134 122-109 100 96 8-4 ID Th 7:4 79 oS. 30-1 116 S82 2 et SI Ie See 
210°3 222°1 233-9 245-7 257-4 268-9 279°9 290°6 300° 310°0 317°9 324°3 3281 3282 3241 317°9 313-1 312°5 3154 
288°3 2855 2887 2888 289°4 290-0 290°7 291°7 292°7 293°8 2949 2966 297°3 298-5 299°7 300°9 302°0 303°0 304-0 
163°7 170°2 1765 183°3 189°7 196-4 203-1 209°7 2163 47 2231 2300 236°9 243-6 250°7 257°6 264°6 271°8 278°8 286:0 
170°7 1883 205-5 221°6 235°1 242°7 241-6 234°2 231-9 239°8 253°1 266°6 284°3 302°1 319°9 336°3 350°0 357°5 3491 
53-7 531 520 51°2 50°2 48:8 4775 463 45:1 44-0 43°4 43:0 43:0 43-4 44°0 45°0 462 a7-Y 494 
155-5 167°8 180-2 192°7 205°2 217-8 230-4 243°0 255°8 268°7 281°0 293°5 306°3 318-7 3381°2 343°9 356°2 85 = 20°r 
300°5 300°4 300°3 300°3 300°7 801:2 301-7 302°6 303°5 304°5 305°6 306°7 307°8 30971 310°4 311°7 3129 314°0 315°2 
186 =6166 «13-8 111 9°4 So --95 113. -1%7- ag 16:9 206 249 295 3456 395 45:1 505 5660 61:9 
184°6 201°2 215:7 225:7 227-2 220-5 215-8 221°1 232°6 2480 265°4 283°0 300°7 316°6 329°6 336°2 332°9 325°9 327°3 
865 872 875 87:6 875 869 86:0 848 383°6 623. 810 79-8 791 99 77-4 SITS IFS AT ee 
164°7 160°2 159°6 163-1 168°8 176-8 185-9 195°6 206°3 217°4 228°9 240°4 252° 264°5 2765 288-7 300°8 3130 3253 
313-4 318°1 312:8 312°5 312-7 313-0 313°3 314°0 314°7 315°5 316°6 317°7 318°8 320°0 321°2 3225 3235 3245 325°6 
1764 182-9 169°7 196°5 203°3 210-1 216-9 223°9 2311 4g 238:1 245°1 252°6 259°9 267°3 274°8 282-3 289°9 297-4 305°1 
197-1 2085 212°0 206°6 2002 203°3 214:1 229:0 245°8 263°3 2807 297'1 310°4 3181 316% 3038 3089 3181 332-3 
1149 116°5 117-0 118°2 119°6 120°0 120-1 119°8 119°3 1185 117° 116°2 114°9 1136 1125 111°3 110°5 1098 1095 
193°8 206°2 218°6 230°9 243°2 255°6 267-7 280°2 292-2 304°2 316°2 328°0 339°3 350°2 10 11:0 189 256 341 
326°8 326°2 325°7 325°2 325°2 425°3 325°3 325°6 325-9 326°2 3827°5 3288 33071 331°3 382°5 333-7 385°0 3363 337°6 
66°7 702 726 74:0 744 734 714 673 641 50 6l1 589 582 5685 600 624 654 693 735 779 
196°1 1933 185°7 185°9 194°7 2084 224-7 242°2 259°5 276°0 290°3 299°8 300°7 293°2 290°0 296°5 3097 326°3 344:4 
140°2 142°) 1440 145°7 147°3 148°5 149-6 150°3 150°8 151-0 150°9 150°4 149°4 148°6 147°3 146°0 1447 143°5 1424 
138°7 150°8 162°8 175°0 187°5 199°8 212°2 224°8 237-4 249°8 262°5 275°0 287°8 3003 313°0 325°4 338°0 350°5 29 
340°9 340°2 339°5 3389 338°6 3383 3381 338°4 338°8 839°2 340°0 340°8 341°6 342°7 343-9 3451 3464 347-7 349°0 


Mag. P, Pha]. U. Phal. Hasta. Chit. Svati. Visa Anuz. Jyesh. Mula, P. Ash. U.Ash, Sray, Dan, Satab. P. Bhad. U. Bhad. Revati. 
1333 146°7 160°0 =173°3 1867 2000 213°3 226°7 240°0 953°3 266°7 280°0 2933 3806°7 3200 333:3 346°7  360°0 


212 TA 


Geocentric (Indien) Longitudes of Sun and Major planets at Ujja 
Day of S.Yr.{ 0 | 10 | 20 | 30 | 40 { 60 | 6O | 70 | 80 | 90 | 100 110 120/130 | 140 | 150 | 160 | 17 


| : 
@’s Mean L. | 357°0 6:9 16°7 | 266 | 864 | 46:3 | 561 | 66:0 | 75°9 ) 85°7 | 95°6 | 105-4 | 115°3 | 125°1 | 135°0 | 144°8 | 1547 | 164° 
Corrn. for do. | #21] +20 | 41:9 | 41:7 | 41:4) 41:1) +08] 404] 40:0) -0°3| -0-7| -1:1) -14) -16| -19| -20) -21| -2 
English date. | Ap 11} Ap 21| My 1 |My 11|My 21) My 81) Je 1) Je 20) Je 80) Jl 10} J1 20} J1 30) Au 9| Aul9| Au 29) 8 8 | 816 
Tamil month. | Chit} Chit | Chit | Chit | Vaik | Vaik | Vaik}| Ani | Ani | Ani | Aci | Adi | Adi | Avan| Avan|Avan| Pur 
Do. Date. l ll 21 81 10 20 30 i) 19 29 7 17 27 6 16 26 5 


1850 Mars ... 803 855 908 961 1016 1075 1132 118°9 1250 180-7 187-2 1434 1497 1562 1624 1689 175°6 
©’s L. Merc, ... 353°8 120 30% 467 585 6283 6586 518 664 687 849 102°7 121-1 1390 155°9 1700 1790 
+2 Jup. ... L8 1409 140°5 1403 1404 1408 1418 142°7° 1440 1455 1471 1491 1511 1581 155-2 1574 1596 
VERe os 91 815 337 460 S584 706 824 946 1064 1184 1304 141'9 1536 1653 1769 1879 1988 
Sat. ... 3497 361:0 852°3 3535 354°5 355°5 356°6 3573 358:0 3587 3588 358°9 359°1 858°6 3581 3577 3570 : 


1851 Mars ... 3261 333°9 3416 8493 3569 43 120 196 264 836 401 473 541 607 669 732 791 
©’s L. Merc. ... + 81 24:0 387°0 43°4 «392 «3829 «3846 466 62:1 798 986 116°8 134.4 1496 1606 1635 1569 
— Jup. ... 1753 1751 1760 1748 1747 1749 1762 1757 1763 1769 177°8 1788 1799 181°3 1826 1840 1865 
Ven. ... 3162 3281 339°9 3518 36 158 275 395 516 6388 759 880 1001 1123 1245-1369 1493 
Sat. ... 14 eT “OO "Ba SO .-7'9 91 #100 108 116 (121 125 129 127 124 121 116 


1852 Mars ... 100°3 103:9 1080 112°5 117-2 122°2 1275 183°2 1389 144°8 150°7 156°8 163-0 169°4 175°9 182°4 159.1 
©’s L. Mere. ... 16:8 23°9 211 (1 153 267 409 5687 77:3 961 11389 1299 1421 1468 141°5 135°5 1385 
+7 Jup. ... 2096 2085 207-2 205°9 204°6 203-5 202°4 201°5 201-0 200°8 200-9 201-3 2020 203-2 204-6 206°0 2076 
Ven. ... 425 54:0 645 746 83:9 924 99°53 1044 106-4 1042 983 920 890 894 93°3 997 1080 
Sat. ... 137 150 163 17.6 189 202 216 226 236 24:6 253 260 267 268 269 270 266 


1853. Mavs ... 342:9 850°7 3585 6" 136 21:1 283 3856 42:7 498 566 633 70°1 T66 830 893 95°5 
®’s L. Meic. ... 3°5 356°2 355°1 36 #179 354 540 731 91-2 108-1 121°8 128-7 126°3 118-9 1195 1286 142-9 
+4 Jup. ... 2428 242-4 241-9 241-1 240°1 238-8 237°5 2370 245-4 233°9 243'1 232°4 232-2 2321 232-5 2334 234-2 
Ven. ... 350°7 By 166. $280 409 (62-6  GeT 9773.8 101°4  113°6 °125°9 138°0 150°2 162°4 174°3 156°4 
Sat. ... 264 275 286 298 311 82:5 339 351 363 37:5 385 394 403 407 41:1 41°4 41°32 


185 Mars .,. 126°8 127-4 129°6 132'1 135-4 1395 1440 1489 15 
©’s L. Mere. ... 335°6 8423 3553 12:0 306 49°6 682 85:8 10 109°8 109°8 102°3 100-5 1081 121°6 137-9 155-4 1733 
72-3 2710 269°7 268°5 267-2 266°3 265°7 265°1 265°0 265°4 
3 478 59°56 T12 83-2 94:9 107-1 119°3 131-4 143-7 
4 505 515 526 536 543 550 557 55°83 559 


+1 Jup. ... 2738:7 274-4 275°1 2756 275°6 275°2 2745 2735 2 
Ven. ... 3168 323-9 332°3 3413 351-9 27 %185 24:7 


4 
1 
3 
0 1595 165:°2 1711 177-3 1836 190°0 1966 2033 210-1 
5 
3 
0 
Sat. ... 385 398 411 423 43:7 45:1 465 47-8 1 


1855 Mars ... 3584 61 134 209 282 355 425 495 6566 636 704 77:0 837 90-1 966 1028 1093 1153 
©’s L. Meic. .,. 38382°9 349-1 72 262 45:2 63:0 (88 695 92-4 856 81:7 87°4 100°1 116°0 133-9 151°7 169-2 185°4 
—l Jup. .., 3027 3044 38061 3075 308-7 309-4 31U'1 2102 310:0 309-6 3088 307-8 306°5 305°2 303°8 302-5 3U1-4 3005 

Ven. ... 272 393 513 633 748 865 979 1UY8 121-3 1825 141°8 150°2 1589 1660 171-0 173°6 172-1 1667 


Sat. ... 613 524 536 648 561 574 537 600 61:3 627 63:9 650 663 673 682 691 694 693 


1856 Mars ... 1660 163°3 161-4 160°9 161:5 165°5 166°3 169°5 173-8 1785 183°6 189:1 194:7 200°8 207-0 213:4 220-1 227-0 
(®’s L. Merc. ... 3462 4:7 235 41:7 57:8 695 73°83 682 62:8 687 796 95:5 1134 131-6 149-6 166-0 179-9 1883 
+6 Jup. ... 3380°9 333-2 3352 3374 339-4 341-1 3428 344-0 345°0 345°3 345°6 3464 3461 845-4 344-5 343°3 342-0 340°8 
Ven. ... 333:1 3454 3578 10:0 -22:2 84:2 466 589 71:0 833 95°5 107°8 120°0 132-3 1446 1569 169-4 181°6 
Sat. ... 644 655 665 675 688 701 713 726 739 75:2 765 778 79-2 802 81:3 822 829 835 


1857 Mars ,.. 140 21:3 284 357 427 496 56°7 63% 704 77:0 83°6 90:1 96°5 103:1 109:5 115-9 122-2 1283 


@©’s L.Mere. ... 08 187 35:0 482 543 504 43:7 466 57-6 729 90°7 1093 127-4 1448 1600 1703 1728 1660 
$4 Jup. ... 385 09 33 57 80 103 125 146 163 181 197 20-9 21-9 225 22-7 927 223 216 
Ven. ... 357 376 351 29:0 232 20:2 215 25°5 39:1 403 497 594 69:9 80-9 921 1036 1153 127-2 
Sat. ... 778 785 792 801 812 824 835 844 861 875 88S 901 91:4 G26 937 94:9 957 966 


1858 Mars ,.. 220°2 219°6 217-9 215°2 211-7 209:0 2068 2062 206-4 2082 2109 2143 2188 2236 229-0 234-38 240°7 247-2 
©’s L. Merc. ... 126 266 3846 32°83 254 25:8 35°6 505 67:3 86:5 105°0 122-8 139-0 151-2 1566 1518 145°2 1474 
+'l Jup. ... 261 284 308 33:2 356 38090 403 426 44:9 472 49°2 511 S529 545 553 569 57-7 SBD 
‘Ver, .., 96 22:0 342 465 689 71:1 82°9 95:0 1069 1187 130:7 142-4 1539 165°6 177:0 1882 1989 2093 
Sat. ... 91.8 92°3 92°8 933 Q44 95:4 964 976 988 100-1 1014 102-7 104:1 105°4 1066 107°3 1088 luY7 


Eng. date. Ap12 Ap22 My 2 My 12 My 22 Jel Jell Je2k Jil Jlil J121 J1 31 Auld Au20 Au30 S9 S19 829 


1859 Mars ,.. 290 35°8 43:0 498 6566 63:3 700 766 83:3 89:8 96-4 102:7 109-2 115°6 122-2 1285 1343 1411 
@’s L, Merc. ,.. 146 136 6°9 61 147 29:1 45°9 65:2 83°7 102-2 118-9 1322 189°0 186-2 128°9 129°4 138-8 153-0 
+8 Jup. ... 642 560 581 60:2 62:3 64:6 66:9 693 71:7 74:0 762 785 807 827 846 S64 8850 S93 
Ven... 317°71329°6 S41 355-4 63 172 292 41:2 531 65:4 T77 899 1018 1141 126-4 1386 151°0 163-4 
Sat. ,... 105°6 105°9 1061 106% 107-2 1080 1088 110-0 111-2 112-4 113°7 115°0 116°2 117°5 1188 120°0 121-2 1223 


Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kum. Min. Asyn. Bhar. Krit. Robi. Mrig. Ardh. Punar. Push. Asles. 
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Geocentric (Indian) Longitudes of Sun and Major planets at Ujjail 
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Vrsch. Dhan. Mak. Kum, Min, 


Day of 8. Yr. | O 10 ; 20 | 30 40 | 50 | 60 
@’s Mean, Long. 3570) 69 | 16°7 | 26°6 | 36°4 | 46:3 561 
Corrn, for do, | 42:1) 42:0) 41:9] 41:7) +14) 411) 4+0°8 
English date. | Ap 11} Ap 21) My 1|My 11)My 21/My 31) Je 10 
Tamil month. | Chit | Chit | Chit | Chit | Vaik | Vaik | Vaik 
Do. date, 1 11 21 81 10 20 30 
1860 Mars ... 2574 2622 2666 270-4 2741 2766 278°3 
@’s L. Merc. ... 348°8 3464 353-2 65 282 41:9 60°8 
+°6 Jup. 83:0 841 855 87:0 888 90-7 92°7 
Ven. 429 541 644 745 836 92:1 982 
Sat. . 1194 1195 1196 1195 119°5 12071 120°6 
1861 Mars ... 43:2 49°8 65°4 62:9 695 75°9 §82°4 
@’s L. Mere. ... 3321 3440 0-2 «183 87-2 B64 74°2 
+3 Jup. ... 1136 1188 1142 1149 115-9 117-1 1185 
Ven. .. 3512 37 %$4&160 285 40°7 5351 65-2 
Sat, . 1383°4 133°1 132°9 132°6 132°8 133-2 133°5 
1862 Mais ... 281:6 288-2 2949 301°5 308°0 314°4 320°7 
@’s L. Mere, ... 337°5 3553 «140 32:9 612 675 79°7 
+1 Jup. ... 1465 1455 1449 144°5 144°5 1448 145-4 
Ven. ... 3166 3241 332°7 3842°6 352°7 34 14°5 
Sat, . 14770 146°5 146°1 145°5 145°6 145°6 145-7 
Eng. date. Ap1l2Ap22 My2 My1l2My22Jel Jell 
1863 Mais . 584 645 706 T67 82:9 891 95°3 
©’s L. Mere. ... 352°8 115 295 463 59°4 65°5 61°4 
¥8 Jup. ... 1799 1786 177-4 176-2 175-4 1747 174-5 
Ven. ... 29:70 409 529 64°38 75°9 87:9 99-4 
Sat. . 160°3 159°7 159°0 158°4 158-2 158°2 157°9 
Eng. date. Apll Ap 21 My1 My 11My 21My 31 Je10 
1864 Mars ... 3016 3091 316°7 324-0 331:6 3380 346-1 
@’s L.Meic. ... 67 240 37°83 45°83 440 365 27:0 
+°6 vup. ... 214:0 213-0 211-8 210°5 209°2 208-0 206°9 
Ven, ... 333°7 3460 3583 10° 232 350 47°3 
Sat. ... 173°5 172°7 171:9 171-2 170°8 1706 170°1 
1865 Mars 73°9 793 84:8 90:5 96°1 102:;0 108-0 
©’s L. Mere. ... 162 255 25°38 184 186 246 386 
4+°3 Jup. ... 246°9 2468 2463 245°7 2448 243-6 242°3 
Von>... 2 38°9. 352.320, 96°2 19:3 180 20-1 
sat. ... 186°3 185-5 184°8 184:0 183°4 182°9 182-2 
1866 Mars ... 319°4 327°7 334°9 342°5 350°3 367-7 5°2 
@’s L. Merce. ... 82 10 357°0 30 168 32:7 610 
+0 Jup. ... 2777 2787 279°5 280°0 280°1 279°8 279-2 
Ven. ... 10°1 2274 34°97 47°0 593 715 83:4 
Sat. ... 198°7 197°9 197°2 196°3 195°6 194°y 19493 
Eng. date. Ap1l2 Ap22 My2 My 12My22 Jel Jeil 
1867 Mars 92:1 964 100°9 105°9 1111 116-4 121°9 
@’s L. Mere. .., 3384 343°0 354-9) 113 29 48°38) 67-4 
+'8 Jup.... 3068 308°38 3104 311°8 313:1 3141 314°7 
Ven. ... 3183 3300 342°0 353°8 5:9 17:8 29-8 
Sat. ... 210°8 2100 209°2 2085 207°7 207:0 206°3 
Eng. date. Ap1ll Ap2l1 My1l My11My 21My 31 Je 10 
1868 Mars .., 336°8 344°4 352:3 359°8 7:3 14°99 22:2 
©@’s L. Mere, ... 333°2 348°3 62 252 441 62°94 178°5 
+'5 Jup. ... 3384°9 337°2 339°3 341°6 343°5 345°4 347-0 
Ven. ... 43°2 53°9 64:5 744 83°4 91:4 9795 
Sat. ... 222°3 221°7 221°0 220°5 219°7 219°0 2183 
1869 Mars ... 1152 1173 120-2 123°5 127°8 132°1 1370 
©’s L. Mere, .., 344°2 18 20:7 89:1 56:0 69°38 76:4 
ae aOR 5 cate 48 7:2 97 128 143 16:5 
Ven, ... 3518 43 168 291 41°2 58°7 65:8 
Sat. ... 234°0 233°4 232-9 232°3 231-4 230°6 229-8 2292 2286 
Mesh. Vrsh, Mith. Kat. Sim. Kan,, Tul. 
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96°1 
L516 


351-9 
1581 
160-5 
120°5 
154°0 
AulQ Au20 Au30 §9 
133-0 
1200 
1791 
159°2 
161°6 


139°3 
138-2 
180°7 
163° 
162°7 


145-7 
155°3 
182°5 
169°9 
163°9 


1521 
170-0 
1844 
171-1 
164°9 
Au9 Aul9 Au29 §8 
37°3 
1615 
208°1 
145°3 
1749 


260 31:9 
133° 149-4 
205°9 206°8 
120-8 132-9 
172°6 173°7 


42-2 
166°3 
209°5 
157°5 
176°1 


1575 
146°5 
236°7 

92°5 
185°1 


144°8 
141-7 
236°4 

70°+4 
153-4 


151:2 
148°8 
236°4 

81-2 
1843 


164°0 
1389 
237°2 
104-0 
18671 


47:3 
130°7 
272°1 
1544 
194°2 


60°0 
120°7 
270°2 
1773 
195°6 


53°38 
123°1 
2710 
165°9 
194°9 


66°0 
127°6 
269°6 
188°3 
196°3 
Auld Au20 Au30 89 
157°9 
102°9 
3116 
1024 
20571 


164°2 
108°6 
310°3 
115:7 
2U5*4 


170°7 
121°3 
308°9 
127°0 
205° 6 


177-1 
137-2 
307°6 
Loot 
205°38 
Au9 Aul9 Au29 88 

64°4 
99°9 
3512 
83-8 
216-0 


83°5 
150-7 
345°7 
989 
2171 


70°8 
115-4 
350°6 
871 
216°3 


77°3 
132°8 
349°7 
915 
216°7 


171°5 
111-7 

26°5 
139°1 
227°0 


177°8 
128°9 

27°2 
1ld5h1 
227°1 


184°3 
146'9 

27°6 
163°4 
227°3 


190°8 
164°0 

27°4 
175°4 
227°6 


140 | 150) 160 


154°7 

-21 

£18 

Puy 
5 


2746 
1454 
1146 
107-7 
131°8 


146°2 
162°1 
1391 
186°9 
144°3 


349°9 
1747 
162°6 
132°6 
155°2 


519 


1585 
180°2 
1864 
167-8 
166°1 


518 


46°4 
1614 
2111 
170°0 
177-1 


1705 
138°9 
238°1 
115°9 
187°2 


71°7 
140°8 
269°5 
19%0 
197°3 


$19 


183°9 
154°7 
306°3 
1518 
207°2 


518 


S96 
168-4 
347°5 
107-4 
213°0 


197-4 
179°0 

27°0 
1875 
228-2 


Asvn, Bhar. Krit. Rohi. Mrig. Ardh. Punar. Push. 


13°3 


26°7 


40°0 


633 667 80:0 93:3 


106-7 


170 


164-6 
~ 23 
§ 28 
Pur 

15 


2788 
166°0 
1165 
117-0 
133°0 


152°6 
17% 
141°3 
1991 
145°6 


347°1 
1438°7 
164°5 
144°9 
156°4 


5 29 


165°2 
1321 
188°4 
161°6 
167°3 


S 28 


501 
154°7 
212°9 
182-2 
lis. 


1770 
147°6 
239-4 
127°6 
138°3 


771 
157°0 
269°6 
209-4 
1ys-4 


S 29 


190°5 
172°4 
305°0 
lot*u 
205°) 


5 25 


95° 6 
154°8 
346°2 
117°3 
215°3 


204°3 
1891 

26°9 
199°S 
225°9 


Asles. 
120°0 


2, 
b 
5 
X Vill. 


mean Sunrise for every ten days from A.D. 1860 to A.D. 1869. 


180 | 190 ; 200 


174°4 | 1843 
—2°2| -2:1 
O8 |0 18 
Pur | Aipp 
25 4 


210 


204-0 
-17 
N7 
Aipp 
24 


220 


2138 
-15 
N 17| N 27 
Kart | Kart 
4 14 


230 


223-7 
—1'2 


194:1 
-1:9 
O 28 
Aipp 
14 | 


283°3 2887 
183°6 200°6 
1184 120°6 
1263 1380 
1341 135:3 


294°3 
215°4 
121°4 
149°2 
136°3 


300°3 
226-5 
1226 
160°3 
137-2 


306°5 
229°9 
123°5 
172°4 
138°2 


312°9 
924°5 


159°2 1654 
195°5 208°1 
1435 1455 
2111 222-9 
146°9 147°9 


171°8 
2153 
147°3 
234°7 
149°0 


184°7 
203°7 
150°8 
257°7 
150°7 


1783 
211°2 
149°2 
246°5 
150:0 


12:1 


344-6 343-0 
197°7 1974 
1672 1692 
157-4 1695 
1577 1589 


342°1 
189°7 
171°3 
181°9 
160°1 


O 29 


345°4 
193°8 
175°4 
206'9 
162:0 


342°6 
187°1 
173°5 
194-4 
1613 
2-9 O19 N8 N18 N 28 
1716 1782 
175k 170°8 
190°6 192°7 
156°3 154°6 
1686 169'8 


184°7 
1760 
194°9 
156-2 
1710 


198-1 
203°1 
190-4 
163°2 
173°2 


191°3 
187-8 
197-2 
161°1 
172°3 


219°L 


08 O18 O 28 N17 
55°0 
182°5 
218°8 
219°5 
181°5 


N 7 N 27 
52°65 44 
157°5 168°0 
2149 216°8 
194°9 207°3 
179°1 = 180°3 


52-1 
216°6 
223°3 
244°1 
183°8 


54°0 
199-2 
221°1 
231°8 
182:7 


133°8 190°5 
161-6 1782 
240°8 242-4 
139°8 151°7 
lsy°2 190°6 


Z211:1 
229°4 
248-0 
188-4 
194-0 


204°3 
213-0 
246°0 
1761 
192°9 


197-3 
195-7 
244-1 
163°9 
191°8 


82°74 86°9 
1743 191°9 
270°0 271:0 
219°0 227-9 
199°4 200°6 


O09 O19 


97°2 
23571 
275:°0 
244°0 
204:0 


N 18 


90:8 
208°5 
272-1 
235°2 
201°8 


O 29 


94°4 
223°9 
273°4 
242°1 
202°9 
N 8 N 28 
197:2 204-2 
189°4  205°5 
304°7  304°5 
176°7  189°0 
209°5 210°6 


O8 O18 


101°2  106°8 
198°4 207-0 
344°7 343°5 
127°2 138°3 
219°6 220°6 


211°2 
217°7 
304°5 
2017 
211°7 


225°3 
219°8 
395°5 
226°7 
2141 


218°3 
223°6 
304°9 
214°0 
212:3 
028 N77 N17 
111°9 
206°1 
342°5 
149°3 
221°6 


1213 
19674 
340°9 
172°7 
223°9 


116°8 
198°5 
341°6 
161°0 
222°7 


211°1 2182 
‘(191'6 185°0 
26:0 249 23°6 
211-4 2233 235°1 
229'4 230°4 231.4 


225°3 
180°2 


232°6 239°9 
223 -21°0 


124°2 
184°2 
139°0 


191°3 
203-9 


268°9 
1515 


347°8 
206°6 
177°4 
219°7 
163°0 


2048 


201°5 
177-0 
174°2 


49-1 
223°8 
225°5 
256°5 
184°9 


2181 
243°5 
250°1 
200°9 
195°2 


99°0 
239°0 
276°8 
243°2 
205°1 


232°7 
212°3 
306°5 
239°2 
215°3 


N 27 


125°4 
203°5 
340°8 
184°7 
225°1 


247°2 
1847 1963 211°6 
19°9 
246°9 258'2 269°3 280°1 
232°4 2385 2346 235'8 


240 | 250 | 260 


233°5 | 243°4 | 253°3 
-0°9; -0%5)| -O1 
D7\|D17|D 27 
Kart Marg| Marg 
a ee a ae 


319°5 
218°2 
124°3 
196-0 
139°9 


325°9 
221°5 
124°3 
208°2 
139°7 


332°7 
232°2 
123°7 
220°5 
139°6 


197°8 
212°8 
153°3 
279°9 
152-1 


210°9 
*243-2 
154°7 
300°1 
152°6 


204+3 
226° 
154-2 
290°3 
152°3 


350°5 
222-0 
179°1 
232: 0 
163'9 


358°7 
256°9 
181°9 
257-6 
164°8 


354°3 
239°4 
180°6 
244'8 
164°3 
D8 Dis D28 
211°6 
2375 
203°6 
186°5 
1751 


225°4 
269°9 
207-4 
‘207°8 
1762 


218°6 
254°4 
205°6 
196°9 
175°7 
D7 D17 D27 
45°6 
249°6 
227°7 
263'7 
185°9 


41-2 
270°4 
232-2 
293.1 
187*4 


42-9 
262°9 
230°0 
281°1 
186°7 


225°1 
252°8 
252°4 
213°3 
196°3 


232°3 
254°1 
254°7 
226°0 
197-2 


239°6 
246°7 
257:0 
238° 3 
198-0 


99°8 
233°5 
278°6 
238°5 
206°3 


D & 


97°7 
230°1 
282°9 
228-7 
2084 


99°3 
227-2 
280°8 
232°2 
207°2 
D 18 D 28 
240°0 
213°2 
307-7 
251°8 
216°5 


254° 8 
236°6 
31Lb1 
277°1 
218°6 


247-4 
222-9 
309°3 
264°4 
217°4 
Pe Pi. Dai 
128°7 
216°3 
340°9 
196°7 
226°2 


133°2 
249°6 
342°2 
221°3 
228°3 


1314 
232°1 
341°2 
208°9 
227°3 
255°0 
228°5 

18°8 


262°6 
245°8 

181 
290°1 
236°9 


270°2 
262°8 

175 
299°9 
238°0 


61 


62 


63 


64 


65 


66 


67 


69 


70 


270 


263°1 
4+0°3 
Ja 6 
Marg 
25 


339°3 
247°3 
123°1 
232-9 
139°7 


217°5 
260°6 
155°1 
308°8 
152°8 


3°6 
273°6 
183 2 
270°1 
165°2 


Ja7Z 


232°5 
252°0 
209°3 
218-9 
176°9 


Ja 6 


40:7 
268°9 
234-4 
304°9 
188°3 


246°8 
242°9 
2593 
251°0 
199-0 


94°8 
240°7 
285°2 
229°2 
209°5 


224-2 
2782 
155-1 
3159 
152°6 


84 
288°8 
184:1 
282:7 
165°0 


Jal7 


239°5 
287°3 
210°9 
230°6 
177-0 


Ja 16 


41:3 
260°7 
236°5 
316°9 
188°5 


254°3 
248-7 
261°6 
263°6 
199°6 


90:9 
255°6 
287-4 
232-9 
210-0 


Ja7 Jaltv 


262°5 
253 3 
313'0 
289°5 
219°6 


Ja 6 


133°9 
267-0 
343°0 
233° 4 
229°6 


277°9 
278°5 

17°3 
308'4 
2392 


27071 
270'9 
3148 
301°9 
220°5 


Ja 16 


133°5 
283°9 
344°5 
245°8 
230°4 


285°7 
291°1 

17°5 
3145 
240°3 


Mag. P. Phal, U. Phal, Hasta. Chit. Svati, Visa. Anur. Jyesh. Mula, P. Ash, 
253°3 _266°7 


1333 146°7 - 1600 


1733 186°7 200°0 213°3 226°7 240-0 


290 | 300 


| 282-8 | 292-7 
| 410| 41:3 


Ja 26| F 5 
Yai | Tai 
165 | 36 


353°0 359°8 
282 0 299°6 
12171 119°8 
257°8 270°4 


1386 1380. 


230°7 237°4 
294°7 309°4 
154°7 154°0 
321°3 323°1 
152°3 151°9 


14:0 19-4 
300°1 303°8 
1848 185-1 
295-4 308°0 
164°9 164°8 


Ja 27 F6 


246°6 253°8 
282°7 275°9 
212°3 213°5 
242°3 254-4 
177-2 177°3 


Ja 26 F 5 


42:9 45°5 
259°9 2683 
2385 240°2 
3285 340°0 
188°7 189-0 


2616 269°3 
261-2 277-0 
263°9 2662 
276°3 289°0 
200°1 200°6 


87:0 83-9 
272°8 290°7 
289-7 292-1 
239:2 247°6 
210°6 211-2 
Ja27 F 6 
277-9 285°5 
288°3 305°3 
317-0 319°3 
314:3 326°7 
221:3  222'1 


Ja26 FS 


131°56 1284 
2991 310-2 
3461 3479 
2583 270°9 
231°2 2322 


293°6 301°4 
296-7 292-7 

180 19:0 
319°6 320°8 
241°3 242-3 


310 


302°5 

+1°6 

¥F 15 

Masi 
6 


64 
316°2 
118°5 
282°7 
137°2 


244°0 
319° 
153°1 
321°3 
151°2 


24°9 
297°8 
1851 
320°4 
164°3 


F 16 


261°0 
278:0 
2145 
266°9 
176°8 


¥ 15 


48°5 
282-0 
242°3 
350°8 
188-9 


276'8 
2944 
268°3 
301°4 
200°6 


81°8 
308°3 
294°4 
2567 
211-0 


F 16 


293°4 
319°6 
321°6 
539°7 
222-4 


¥ 15 


124°9 
313°7 
349°9 
283°4 
232°8 


309°4 
294.3 

20-1 
317°7 
243°0 


320 


312°4 
+18 
¥ 25 
Masi 


Mr 7 
Masi 


16 | 26 
19°9 
338°0 
116°0 
307°7 
135°6 


13°3 
330°0 
117°2 
295°3 
136°4 


257°7 
31271 
150°9 
310°2 
149-7 


250°9 
320°5 
151-9 
315°5 
150°4 


36°7 
296°2 
184°0 
345°6 
163°1 


Mr 7 


30°8 
292°5 
184°7 
332°9 
163°7 


¥ 26 


275°7 
303°2 
215°6 
290°7 


175°9 


268°8 
288°4 
215:0 
278°7 
176°4 
F225 Mr7 
56°5 
316°8 
244-7 

10°5 
1886 


52°2 
298°6 
243°3 
13 
1888 


‘292-1 
330°2 
2724 
326°7 
20U: 6 


284°4 
312°6 
270°3 
3141 
200°7 


$2:3 
339-4 
299-2 
277°3 
210°7 


81-2 
3250 
296°8 
266°9 
210-9 
F 26 Mr 7 
309°2 
330°7 
326°5 

27 
223°1 


301°2 
329°6 
3240 
350°9 
222°8 
F25 Mr 7 
117°9 
301-6 
354°3 
308°4 
233°9 


121-2 
307°4 
352-1 
296°0 
233°3 


317°3 
296°1 

21°5 
3116 
243°8 


325°0 
30674 

23:5 
306°6 
244°4 


330 | 340 


322°2 | 332°1 
42°00) 4+2°1 


Mr 17 
Pang 
6 


26°7 
337°3 
115°1 
320°1 
134-9 


264°5 
309°6 
149°8 
307°5 
148°9 


42°9 
307°8 
183°1 
357-9 
16293 


Mr 17 Mr 27 


283°1 
320°8 
215-5 
3030 
175-2 


Mr 17 


61-2 
335°0 
245°8 

19-2 
1880 


300°0 
347-1 
2742 
339° 1 
200° 1 


83°8 
3482 
301°6 
2882 
210°9 


Mr 17 


317-1 
323-2 
3288 

14°6 
222°9 


Mrl17 


115°4 
306°6 
356°5 
320°8 
2339 


332°9 
3211 

25°0 
304°9 
244-7 


350 


342°0 
+22 
Mr 27 
Pang 


16 


33°3 
329°7 
114-4 
332°7 
134°2 133°5 


271°3 
316°7 
148°1 
308° 9 
148-2 


48°3 
323°7 
182-0 
10:2 
161°6 


290° 4 
339°2 
215°1 
3161 
1745 


Mr 27 


66:2 
353°0 
246°5 


114°7 
334°5 
345°6 
2340 


3484 
348°2 

29°1 
3118 
245°2 


U. Ash. Sray. Dan. Sutab. P.Bhad, U. Bhad. Revati, 


280°0 


2933 306°7 320°0 333-3 


346°7 


360°0 


216 


Day of 8. Yr. | O 10 | 20 | 30 | 40 | 50 | 60 ; 70 | 80 | 90 | 100 | 110 | 120 | 130 , 140 ie 160 ) 
@’s Mean 1. | 357-0} 69 | 167 | 266 | 36-4 | 463 | 561 | 660 | 759 | 857 | 956 | 105-4 | 116-3 | 126-1) 1860) 144 8) 1547 
Corrn. for do. | 4+2'1 2:0) +19) 41-7) +14] +411] 40°85 | +04) 40:0 03 | -0O7) -11) —14| —-16| -19| -20| -21 
English date, | Ap 11) Ap 21) My 1 My 11 My 21/My 31) Je 10 | Je 20| Je 30} JL 10) J} 20) J) 80 Au 9) Aud Au29| $8 | $18 
‘Yamil month, | Chit here | Chit | Chit | Vaik | Vaik | Vaik | Ani | Ani | Ani ) Adi | Adi | Adi | Avan| Avan! Avan’ Pura 
Do. date. | 2. fold 22491 1 104 20 0 Po TF 10 me 7 Pe |S ae 16 | 2 | 5 
1870 Mars ... 3523 0:0 77 51 225 298 871 442 5Ll4 582 65°0 71°83 (784 850 91:4 97-7 1040 
@’s L. Mere. ... 8575 14:8 333 477 KOS 55°7 482 47 564 71:0 882 1063 1247 1424 1583 1704 1757 
+0 Jup. ... 30:0 32:2 345 369 392 416 440 46:3 488 511 631 551 569 586 599 61:1 621 
Ven. ... 3141 322-9 332°0 341:9 352°2 30 14:0 254 3869 487 604 723 841 960 1082 120°4 1325 
Sat. . 245°2 245°0 244°7 2446 243°8 242°9 242-0 241°2 2405 289-8 239°3 2489 2383 2343 238°2 238-2 2386 
Eng. date. Ap12Ap22 My 2 My12My 22 Jel Je ll Je 21 J11 Jill J121 J131 AulO An20 Au30 89 819 
1871 Mars .., 1486 147-1 1470 1482 150:1 1529 156°7 160°8 165-6 170°6 1760 181°8 187-6 193:8 200-2 206°7 213-4 
@’s lL. Merc. ... 12:1 271 365 368 292 27°7 357 500 66:9 85°5 103-9 122-0 1387 1518 1586 1559 148-4 
+7 dup. 58:0 599 618 63° 660 681 704 728 752 T75 798 82:0 843 864 883 902 919 
Ven. ... 295 415 532 653 77:0 884 998 1108 121-3 131°9 1415 1506 1585 1644 168°0 1686 164°3 
Sat. . 2563 2560 255°8 255°6 255-4 2551 254°9 253°7 252-6 2514 250°8 250°3 249°7 249-5 249-4 249°2 249°5 
Eng, date. Apil Ap21 My1 Myl1l My 21 My 31 Je 10 Je 20 Je 30 J110 J120 J130 Aud Aul9 Au29 §8 § 18 
1872 Mars .. 81 155 23:0 302 375 445 515 584 653 %T21 (788 854 920 984 1048 111-1 1175 
@’s L. Mero, ... 14:2 183 11°8 SO 141 274 43°9 62°4 81:2 996 1168 131°3 140°7 1406 1330 130-7 1381 
+5 dup... 871 881 893 90:7 924 94:3 96:2 983 1004 1026 104°8 107-0 109°3 111'7 1139 1161 1182 
Ven. ... 334-2 346-5 358:7 11:0 93:1 35:3 476 59:8 721 84:4 966 1088 1213 133-4 145°8 1580 1705 
Sat. . 267°2 267:°2 267°3 267°2 266°7 266°0 265°6 264°9 264°2 263°5 - 262°8 262-2 2614 261:0 2605 260-2 260°3 
1873 Mars ... 1995 196°6 193°3 190°0 187-7 186:7 1868 188°3 190°9 194°2 198-2 202-7 2080 213-5 2195 2255 231-9 
©'s L. Mere. ... 354°8 348:9 352:8 49 207 389 579 768 944 110°] 121-1 123-9 117-4 1126 1181 130°0 145-9 
+2 Jup. ... 1188 1182 1183 1189 119-7 120-8 122-2 1238 125-5 127°3 129-3 131-5 133-5 135°8 138-0 140-0 1492-4 
Yen. ... 32-2 32:3 283- 22:0 167 157 186 2471 312 400 496 569-9 704 814 928 1043 1162 
Sat... 2780 278:3 2785 2787 2783 278-0 277°7 277-1 2764 275°7 274°3 273-0 271°5 271-6 271-7 271-7 271-7 
1874 Mars ... 228 298 368 439 508 57:7 644 711 781 844 91:0 97-5 103-9 110-4 1168 1231 1295 
@'s L. Mere, ... 332-7 342-6 357-8 157 B44 53-4 714 87-2 100°8 106-2 1013) 95-1 98:3 1091 1243 1415 159-4 
+0 dup. . 1509 149°9 149°2 1487 1486 148°7 1494 150°2 1513 1525 1540 156-0 157-7 159-5 1616 1638 165-9 
Ven. ... 10°7 230 353 476 599 72:0 84:0 96:1 107°7 119°6 131°6 143.1 154°8 1665 1775 1885 199-0 
Sat, . 288°8 289-2 289-7 290°1 290°0 289-8 289-8 289°3 288-7 2882 287-4 2°67 285°8 285-1 284-4 283-8 283-5 
Eng, «late. Ap 12 Ap 22 My 2 Myl2 My 22 Jel Jell Je 21 Jl1 Jl11 J121 J131 Aul0 Au20 Au30 SY §19 
1875 . Mars ... 245°1 248°5 251°2 252°7 253-1 252:7 251°3 248°7 2464 243°6 242-1 243-4 243°7 246°1 249°7 253°8 258-9 
@’s L. Merc, ... 337-1 3543 13:0 31:5 502 67:1 808 874 83:8 769 787 89-1 1046 121-2 1395 157-3 174-1 
47 wp. .,. 1847 183-3 182-1 180°9 180-0 1793 1788 1787 1789 179:4 180-2 181-3 182-6 1841 185°8 187-9 189-8 
Ven. ... 318°6 330°3 342°3 3543 62 181 30:2 42:3 54:0 665 78°79 90-7 102-9 115-2 127-5 139°9 152-3 
Sat. . 299°7 300°4 3010 301°6 301°8 301°8 301-9 3014 301:0 3006 299-9 299-2 298°5 297°7 297-0 2962 295-7 
Eng, (ate. Apl1Ap21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 30 J110 J120 J1 30 Aug Aul9 Au29 SS §18 
1876 Mars ... 276 444 51:1 57:9 644 71:0 776 84:2 906 © 97:1 103°5 109-9 116°3 1226 1291 135°3 141-7 
©’s L, Mere. ... 3498 74 271 44-7 589 67:7 666 59:0 586 67°38 819 98-9 117-2 135°3 1528 1685 180-4 
+5 Jup . 218°7 217°8 2166 215°3 214:1 212-8 211°6 210°6 209:9 209°4 209°2 209-4 2099 210°8 2118 2138 214-6 
Ven. ... 434 544 647 742 83:1 906 966 99°3 988 93°38 87-4 82:5 81:8 848 90°9 985 107-4 
Sat, ... 310°6 311-6 3125 313°6 313°8 313°8 3141 313-9 313°8 3135 312-9 312-2 311-6 310°8 310-1 309-2 308-6 
1877. Mars ... 272°8 279°0 285°3 291°1 296:°9 302-2 307°5 312°1 3165 319°8 322-4 323-g§ 323°3 322-1 319°8 317°2 314-9 
@’s L. Mere... 35 216 368 471 485 41.1 385 45°9 594 763 94:3 113-0 130°9 147°5 1609 168-3 166-1 
+2 Jupp. ... 2513 251-5 251-1 250-6 2G8 2S-7 247-4 VAG] 244-7 243-5 249-5 Q41-7 241-0 2408 B11 Q41-4 949-1 | 
Ven. ... 3525 50 173 294 42°0 542 663 786 90°8 102°8 115-2 1275 139°6 151°6 163°8 175-7 187-8 
Sat, . 321°7 822-6 323-6 324°5 325-2 325°8 3265 326°5 326-6 326°6 3261 325°7 325°] 324°4 323°7 322-9 322+] 
1878 Mars 52:1 584 649 10 77:2 835 89:9 96:1 102-6 1087 115-0 121-4 127°8 134:2 140°5 1469 153-2 
©’s L. Marc. ... 14:7 262 296 23:4 185 242 86:9 53:3 715 90-2 108-7 125°3 140°6 150°0 150°9 143-7 1405 
—-1 Jup.... 2818 283°0 283-8 284°5 284°'8 284°8 284°4 283°6 282-6 281°5 280-1 2787 2775 WG-4 275-4 274-6 274-2 
Ven, ... 3140 322°7 331-7 341-2 352°5 32 14:3 25°7 387°2 49+ 609 726 845 66 1087 120°9 133-0 
Sat. . 332°9 334:0 335°0 336°2 337°0 337-6 3385 338:9 339°2 339:6 339°3 339-1 3388 3382 337°5 3386°8 336-0 
Eng. date. Ap12Ap22 My 2 My 12My 22 Jel Jell Je21 J11 Jl1l J121 J131 Auld Au20 Au30 §9 §19 
1879 Mars ... 2945 301°5 3087 316°1 323°4 330°5 337-4 344:2 350°9 357-5 36 95 149 20°71 244 98:0 30-9 
®’s L. Mare. ... 10°8 55 3598 4:0 160 31:9 505 69-1. 87:8 105°5 120°8 131'7 184°0 127-2 123-6 128-3 li0-4 
+7 Jupp. . 810°8 312°7 3145 3160 817-4 3125 319-4 319-9 319°9 319-7 319°3 318-4 317:2 3160 314°6 313-2 312-1 
Ven. 29-9 419 537 GFT 772 888 10-0 1112 127 131-9 1415 1502 1575 1632 165-4 165-2 160-3 
Sat. . 844-4 345°6 3468 845'1 3491 849°9 3510 3515 352°1 352-6 3853°0 353°3 353:7 352°7 352-0 351-1 350-3 
Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Kum. Min. Asvn, Bhar. Kyrit. Rohi. Mrig. Ardh. Punar. Push. 
30 60 90. 120 150 180 210 240 270 300 3380 360 133 267 40-0 533 667 800 93:3 106-7 


Geocentric (Indian) Longitudes of Sun and Major planets at U 


TA 


As! 
12¢ 


Sunrise for every ten days from A.D. 1870 to A.D. 1879. 
220 | 230 | 240 | 250 


190 | 200 | 210 
1941 204°0 | 21 
ie Ae we 
O28! N7 
Aipp | Aipp 
14 | 24 


K 


127°5 
176°5 

62°5 
181°8 
241°5 


133-2 
191-0 

61°8 
194°5 
242-4 
O29 N8 
241°6 
188-2 

96°71 
154°5 
251°5 


O 28 


249-1 
205°5 2 

96°5 
160°2 
252°3 


N7 


147-5 
2186 2 
127°3 1 
232°3 2 
262°4 2 


141°8 
202-0 
1251 
220°8 
261°8 


266°8 2 
226°2 
152°6 1 
1766 1 
272'8 


259°6 
213°8 
150°7 
164:2 
272:4 


154°3 
215°8 
174°6 
2344 
283°3 


160°5 1 
215°5 
176°8 1 
239°7 
283°5 


N 8 


289°6 
189°2 1 
200°4 
214°5 
294°9 


N7 


173°5 
186°4 
224°4 
161°4 1 
306°7 


O 29 


282°8 
193°6 
198°2 
2020 
294°9 


O 28 


167°2 
176:0 
222°3 
149°7 
306°9 


318°8 
180°4 
247°7 
235°4 
319°9 


322-4 
196°6 
249°5 
247°2 
3195 3 


179-2 
192°9 
276°1 
182:3 
333°2 


185°8 1 
210°1 
277°4 
195°0 
832°5 


N 8 


26°8 
223°6 
308°6 
1594 
346°5 


P.Phal. U.Phal. Hast, 


O 29 


29°6 
207-9 
308°8 
153°3 
347°3 


1467 160°0 1733 186°7 200° 2133 226°7 240°0 253°3 266°7 


28 


N17) N 27 


1384 143°7 
207°4 224°8 


2068 219°6 
243°4 244-4 


N18 N 28 
256°4 264°0 
167°7 176°7 
253°4 254°5 
N17 N27 
153°3 158°9 


232°2 228°8 


273°7 2745 


207°7 205°2 


241°4 239°8 
284:3 285°1 


N18 N28 
296°3 303°3 


202°6 204°7 
227°2 239°8 
295°5 296°0 


N17 N27 


179°8 186°3 
200°9 217°5 
226°6 223°3 


307°0 307°5 


326°8 331-2 
213°9 231-1 
251°T 253°6 
258°3 269°4 


226°9 242-2 
278-9 280°5 
207'4 220°1 
332°4 332°2 


N18 N 28 


235°7 241°4 
309°0 3098 
1673 1765 
846°2 345°8 


260 


253°3 
-01 

D 27 

Marg 
15 


3°8 | 223°7 
15) —1°2 


233°5 | 248°4 
-OY|; -—0O°5 
ae} DAF 
Kart | Marg 
24 5 


art | Kart 
4 14 


148°3 
241°9 

58°3 
232°1 
245°6 


153:0 
2581 

57°0 
245°7 
246°8 


156°8 
2716 

55'8 
257°3 
248-0 


60°8 59°6 


D8 D18 D28 
28 7°2 
262-9 
93°5 
208°0 
257°8 


271°6 
253-2 

95°7 
186°4 
255°6 


279°2 
262°4 

94:7 
196°9 
256°7 


22°8 239°3 
96°6 96:2 


D7 D117 D27 

175°2 
236°3 
1283 
293°5 
2677 


164°7 
248°0 
128°6 
269°3 
285°3 


1701 
241°9 
128°7 
281°4 
266°6 


33°6 244°5 
26°5 1281 
44°6 257°0 
63°3 264:3 


3044 
231-0 
1587 
238: 8 
277°6 


74:3 2818 289°3 
221°6 
157°2 
213°8 
2754 


296°9 
222:0 
158-2 
2264 
276°5 


54°3 155°7 
88°9 201°4 


190°5 
240°6 
185°7 
225°9 
287'8 


184°6 
224°7 
184°2 
228°2 
286°7 


66°5 172°6 178°7 
211°9 
182°5 
233° 4 
285°7 


78°8 180°7 


D8 D18 D28 

324°3 
255°9 
211°0 
277°5 
298°7 


310°1 
221-4 
206°9 
252°1 
296°6 


D7 


317-1 
238°4 
209°0 
2650 
297°6 


94°4 206-0 


Dit. D2 
205°5 
268°2 
235°5 
221°9 
309°5 


192°6 
234°8 
2311 
197°1 
307°8 


199-0 
252°0 
233°4 
209°5 
3087 


73-1 185°0 


347°3 
271°3 
260°5 
299°6 
321°0 


336°4 
247°3 
255°9 
279°0 
319°7 


341°1 
2618 
2582 
290:0 
19°5 319°7 320°3 
219°4 
251°5 
286°6 
258°0 
333-1 


205°8 
253°1 
282°5 
232°6 
332°2 


212°5 
257°0 
284°5 
24525 
332°6 


92°3 199°1 


D8 D18 D28 
20°8 
230:2 
312'3 
197:0 
345°7 


22:1 
231°2 
313:9 
208-0 
345°8 


24:2 21°9 20°7 
237'4 
310:9 
186°2 


345°5 


71 


72 


73 


714 


715 


76 


17 


78 


719 


80 


270 | 280 | 290 


263°1 | 273-0 | 2828 
+03 | +06 | +1°0 
Ja6 | Ja 16 | Ja26 
Marg | Tai | Tai 
ae GT, 3S 


160°5 1632 165°0 
279°4 2783 270°7 

5455 563°6 529 
279°0 282°8 295:3 
249°] 250°2 251:2 


Ja 7 “Salt: Jal 


294°9 
255°5 

9253 
219°2 
25 9°90 


302°9 310°6 
252°2 258-4 

91°70 89:6 
230°9 242°6 
260°1 261°2 


Jaé6é 


180-2 
239°6 
127°8 
305°6 
268°8 


Jal6 Ja 26 


185:0 189°5 
250°7 265°8 
12771 12671 
317°4 328°8 
270°0 271°2 


31271 
245°0 
159°2 
251°5 
278°8 


319°6 327-3 
261°7 279-3 
159°3 159-0 
26471 2767 
280:0 281:2 


196°5 
257°8 
156°9 
227°2 
288°9 


202-4 208-0 
275°6 292°7 
187-9 188°6 
234°2 238°8 
290°1 291°3 
va 7s -Jacl7rJalZ7 
331°4 
272°8 
212°9 
290°0 
299°6 


338°5 345-5 
2886 301°1 
2146 216-1 
302°4 314:8 
300°8 _ 302:0 


Jas 


211°9 
281°5 
237°8 
234°2 
3104 


Jal6 Ja26 


218°4 224-7 
289°3 287-4 

40°0 242:0 
246°5 258°9 
3115 3126 


353°3 
272'6 
262°9 
307°5 
321°7 


359°0 5:2 
265°2 261°6 
265°2 267°5 
3140 3175 
322°7 323°8 


226°1 
245°4 
288°8 
270°9 
333°5 


933°0 240:0 
248°5 259-2 
Q291°0 293-4 
283°3 295°8 
3345 335°4 
JaZ7 Jal7 Ja 27 
23°8 
940°8 
315°8 
219°6 
846°1 


27:0 304 
2551 271°9 
317°8 319°9 
231°3 243°3 
346°8 347°6 


Chit. Svati. Visa. Anur. Jyesh. Mula, P.Ash, U.Ash. 


280°0 


300 |310 (320 


292°7 

+1°3 
F 5 

Tai Masi 
25 6 


+16 


| 


16 


165°9 
267°2 

52:5 
307°9 
252°4 


165°6 + 163°7 
2771 = 290°8 

52:5 52:9 
320°3 333-0 
253°2 253°9 
F6 F116 ¥F26 
318°4 
271°2 

88°4 
254°7 
262-4 


326°1 834°0 
287°3 305°0 

87'4 86°7 
266°9 279-0 
263°3 264°3 
F565 F15 F265 
193-4 
283-1 
1248 
339°9 
272°3 


197°0 199-7 
301°2 318°9 
123°5 122-1 
350°6 12 
2734 274°4 


334°8 
297°9 
158°5 
289°5 
282°3 


342°3 349°8 
314°0 328°8 
157°8 156°5 
302°0 3141 
283°5 284°7 


219°1 224°3 
319°4 323°8 
189°3 189-0 
256°7 266°9 
293°6 294°7 


213°6 
307°9 
189-2 
247°4 
292°4 
F6 F116 F26 
352°7 
3064 
217°3 
327°0 
303°1 


359°8 6°7 
302°2 295°5 
218°3 219°2 
339°2 315°4 
304°3 308°5 
F5 F115 F265 
231-1 
279°7 
243°8 
271°5 
313°7 


237°5 244-1 
278°5 287°2 
245°6 247°2 
284°0 296°6 
314°9 31671 


175 23-7 
279°9 296:0 
272°0 274:0 
313°7 307°9 
326°0 327°2 


11°3 
267'4 
269°8 
317°9 
3248 


2540 261°0 
291°7 309°8 
2981 300°5 
320°8 333°3 
337'4 333°5 


246°9 
274-4 
295'8 
308: 4 
336°3 
F6 F16 ¥F 26 
34:3 
289°6 
322°3 
255°3 
348°2 


87°38 43°6 
307°6 = 324°7 
3245 325°8 
267°4 2799 
B49°4 350°5 


Srayv. 
293°3 3067 320°0 


302'5 | 3194 
41:8 
F165 | F 25 
Masi 


| Mr7 Mr 17 |Mr 27 
Masi | Pang |Pang 
| 26 | 6 


160°8 157:0 153-0 
307°3 323-2 

53°6 = 564°5 557 
345°3 357°8 = 10-1 
254°8 255°2 255°7 


Mr7 Mr17 Mr 27 


341°6 349°3 356°8 
223°1 3410 357°8 
86:2 86:0 86:0 
2912 303°3 315°6 
265°2 265°9 266°5 


Mr 7 Mrl7 Mr 27 


901:7 2026 202:5 
3347 350'1 3588 
120-9 1199 119°0 
106 191 266 
275'4 2762 276-9 


3572 47 11°8 
339°0 3411 3343 
155°3 154-1 152°6 
326° 339-2 351°7 
285°8 286°7 287-7 


229°5 2342 2386 
3183 3124 3163 
188:'7 187°8 186°8 
277°6 288°7 300°2 
2960 297:1 298°2 


Mr? *‘Mr17 Mr 27 


136 20°5 27-4 
297-4 3078 32239 
219°7 219°9 219°5 

32 14:9 266 
306°7 307:9 309°0 


Mr 7 Mri17 Mr 27 


250°5 256°9 263-4 
301°2 3181 336-4 
248°6 249°8 250°7 
309°0 321°4 333°8 
317-4 318°7 320°0 


29:9 36:0 42°6 
313°8 3321 3503 
2761 2780 279°8 
305°2 302-1 304°2 
3285 3298 3311 


968°3 2755 282°6 
327°7 3448 359°6 
302°9 305°2 307-5 
3460 3583 106 
339°7 3410 342°3 


342'0 


247 


330 340/| 350) 360 


3222 | 332°) | 342-0 | 361°8 
42:0 | 42:1] 42-2) 49-2 
_Ap6 
Pang 
16 | 


26 


149°7 
01 
571 
22°1 
256°2 


Ap6 


4°5 
112 
86°8 
328°0 
267°1 


Ap 6 


200°9 
358°5 
1184 


288°5 


242°8 
328°0 
185°5 
311°5 
299°3 


Ap 6 


34°3 
340°6 
219-1 
37°9 
310°1 


Ap6 


269°6 
355:0 


Mr? Mr17 Mr27 Ap 6 


53:8 
348°7 
331°7 
303°9 
352°7 


59°2 
3517 
3341 
316°2 
3541 


48°7 
339°5 
329°3 
291'8 
3515 


333°3 


64°5 
346°9 
336°5 
328°6 
35574 


Dan. Satab. P.Bhad. U,Bhad. Revati. 
346°7 360°0 


218 T 


Geocentric (Indian) Longitudes of Sun and Miujor planets at U. 


40 | 50 | 60 | 70: 80 | 90 ; 100; 410 120 130, 140 150/ 160 
75°9| 88°7\ 966) 105°4 115-3 apt) 135°0 | 144°8| 1547 
+0°0| ~-03) -0°'7| -1-1 -~14! -16! -19 -~20| -21 


Day of 8. Yr. | O 10 | 20 | 30 


@’s Mean L, 


Corrn. for do. 3857°0 69} 16:7) 26°6 


42:1) 42:0) +19) 41:7) +14) +11] 408) 404 


364 46°3| 561 | 66:0 


ong. gabe Ap 11} Ap 21| My 1|My 11/My 21 My 31) Je 10| Je 20) Je 30] J1.10| Ji 20| J1 30) Aud Aul9 Au29) $8 | B 18 | 
so mont: | Ohit | Ohit | Chit | Ohit | Vask | Vaik| Vaik| Ani | Ani | Ani | Adi | Adi | Adi Avan Avan] Avan Pur | 
eo. es 1 11} 91! 31 ]-10' 40] .30) 9 | 19 | 80) 4 | 9537 5} 6 Tw Pee 


1880 Mars ... 675 73:2 791 849 909 969 1030 1089 1151 1213 127-4 1838 1401 1464 1528 1592 1657, 
@’s L. Merc. ... 3415 348°2 353°7 88 267 45°7 645 831 991 1115 1166 LIL5 1056 1086 1197 1356 1518 
+4 Jup. ... 3386 340°9 843:2 845°4 3475 8495 851:2 352:7 353-9 855-0 355°7 3560 83561 355°6 3551 3542 353-2 
Ven. ... 884°7 3469 3692 115 236 860 481 60% 726 849 97-2 1093 1218 1339 1462 1585 171-0 
Sat. ... 364°9 356°5 3582 369-9 I'l 2°2 3°3 4°0 48 56 £58 61 64 62 59 57 53 


1881 Mars .., 312°7 320°2 328:0 3836°6 343°2 8506 3580 5:4 125 197 265 333 399 461 521 5830 634 
@’s L. Mere. .,, 332°1 3463 86 223 413 598 76:7 906 97:8 953 880 889 986 1131 130-1 1481 165°8 
+2 Jup. ... 6°2 86 11:0 184 158 182 205 226 246 265 282 297 309 318 324 327 326 
Ven. ... 803 293 243 172 139 139 174 923 
Sat. ... 79 92 105 119 132 4144 156 16 


‘5 81:0 399 498 601 706 822 934 1049 1168 
‘6 175 186 191 %194 203 204 204 205 199 


1882 Mars ... 843 89:0 941 99:3 104:7 1103 1160 121-8 127-7 133-7 139-8 146°0 1524 1586 165-0 1716 1781 
@®’s L. Merc, ... 340°7 3589 178 364 539 689 781 77:9 70% 692 774 912 1080 125°9 144-1 1614 177-2 
—'h Jup. ... 3838 360 383 406 429 453 478 6501 523 546 569 589 609 626 641 654 665 
Ven. ... 112 236 35:8 483 60:0 724 845 964 1083 120-1 1321 143°4 155°1 166% 177-6 1886 1993 
Sat. ... 200 21:3 226 24:0 254 268 281 293 304 315 3823 331 33°99 342 345 34°38 345 


Eng. Date. Ap 12 Ap22 My 2 My 12 My 22 Jel Jell Je21 Jl11 J) 11 J121 Ji8l AulO Au 20 Au30 $9 819 


1883 Mars ... 330°4 3381 3459 353°5 


, 87 
@®’s L. Merc. ... 3565 15:0 327 480 58 
6 


16° 234 306 377 448 515 582 647 ‘%T11 %(TT-4 833 
595 51° 
74 


ll l 
8-2 9 496 569 706 87:2 1053 123-7 141°6 157-9 171-0 177-8 1 
+6 Jup. .. 621 63°38 656 67:5 697 718 1 764 787 810 833 856 87-9 899 918 938 95°6 
Ven. ... 3189 3308 3428 3548 67 186 306 428 549 67:0 799 924 103-4 115°7 1280 1404 1533 1 
Sat. ... 827 840 853 3866 379 393 407 419 43:1 444 45:4 464 474 480 486 491 491 


Eng. Date. Ap1ll Ap 21 My1 My 11 My 21 My 31 Je10 Je 20 Je30 J110 J120 J130 Aug Aul9 Au29 $8 $18 | 


1884 Mars ... 105-4 1076 1119 115°9 1206 125-4 130°8 1363 141°8 1476 1535 1597 165-8 1722 1797 185-1 191-9 1 
©’s L. Mere. ... 99 25:7 87:3 408 343 301 354 48:0 643 826 1013 1195 1365 150-9 1602 1603 152-9 1 
+74 Jup. ... 91:3 921 93:2 945 961 97:9 99°7 101:7 1038 106-0 108-2 110-4 112-8 115-0 117-3 1195 121-6 1 

Ven. 1. 43°7 546 64°6 74:1 829 89°9 94:9 97-2 95:5 89-9 842 796 816 838 902 980 1071 1 


Sat. ... 45° 467 479 491 505 51:9 53:3 54:6 55°9 57:2 583 59°4 605 614 622 63:0 633 
1885 Mars ... 3463 3541 Ly 92 168 240 31:4 388 45°6 528 596 665 733 795 861 924 985 1 
©’. lL. Merce... 161 216 171 110 140 256 41:3 595 783 969 1146 130-1 141-3 144-3 137-8 132-9 1375 1 
+1 Jup. ws 123-5 1223 1225 122-8 1235 1245 125-8 127-2 1289 130-8 132-8 1348 136-9 1391 141-2 143-4 1456 1 
rw. 4. 8530 55 178 3801 424 539 668 791 91:3 103-5 115°9 1280 140-1 152-1 1642 176-2 1883 2 
Sat. .. 586 596 60°7 618 63:1 644 657 670 684 698 712 725 1738 747 756 765 771 
1886 Mars ... 134-0 1340 185-3 187-3 1400 143-7 148-0 1527 157-6 163-0 1686 1746 1805 1868 193-2 199-9 2065 2 
©’s L. Mere, ... O1 3527 3536 33 185 362 55:1 73:9 92:1 1086 121-2 126-8 1225 1160 115°6 128-7 1434 1 
—1 Jup. ... 1556 1545 153-7 152-9 1528 1529 153-2 154:1 155-0 1560 1575 159-2 161-0 162-9 165-0 1670 1691 } 
Ven. ... 313°8 322°3 331°7 8420 3531 37 147 261 37°38 496 61:3 73:2 85:1 97-1 1093 1215 133-6 | 


Sat. .. 719 723 737 746 758 770 781 794 807 82:1 835 848 861 87:2 883 89-4 903 
Eng. Date. Ap 12 Ap22 My 2 My12My 22 Jel ‘ell Je21 Jl1 J111 J121 J131 Aul10 Au20 Au30 S9 819 ; 


1887 Mars ... 24 97 #4173 246 31:9 39:0 461 532 602 669 73:8 80:8 87:0 935 999 1061 1124 1 
©’s L. Mere. ... 333-9 343-1 357°3 14:8 33:6 52:7 709 860 101°1 1084 1055 983 99-4 1093 123-9 1407 1585 1 
+6 Jup. ... 1894 1881 186°8 1855 1845 183-6 183-1 182-9 183°0 183°3 184:0 184-9 1862 187:6 1894 191-2 193-2 1 
Ven. ... 304 42:3 5644 662 77:3 891 100°3 111°3 121°8 131°8 141:3 149-7 1566 1615 163-9 162-1 1566 1 
Sat. ... 854 861 868 875 885 896 90°7 92:0 93:3 946 95:9 97:2 985 99:8 1010 102-2 103-2 1 
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1888 Mars ... 1780 1742 170-2 1683 1696 170°5 173-9 176°7 179-4 183-4 1883 193-6 199-2 205-0 211-1 217-4 224-2 2 
©’s L. Mere. ... 335-1 3519 10:9 29:2 480 65:5 80:0 889 883 809 799 882 102-1 1187 136-8 1546 171-8 1 
+°3 Jup. ... 2233 222-4 221-3 2206 218:9 217-5 2163 2152 2144 213-6 213-3 218-4 213-8 214-6 215-7 2163 2182 2 
Ven. ... 385°2 3475 359°7 122 242 365 488 60:0 731 856 97-7 110-0 122-4 1344 1469 1590 1715 1 
Bat. «. 992 996 1000 1005 101°3 1022 1031 1043 1055 106-8 1081 109-4 110°6 1120 1133 1146 115-7 1 
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+'°1  Jup. .,. 255°7 255-9 255°7 255°3 254-7 253'7 252°5 251-2 249°9 248-6 247-4 246-4 2457 245°5 245-4 245°6 2462 2 
Ven. .., 282 25:3 202 141 11:0 12:0 162 226 30:7 40:0 51:2 602 711 821 93-7 1052 1171 1 
Sat. 44. 1182 1134 1134 1134 ll41 1148 1155 1165 117°5 1183 1198 121-1 122-4 123-7 125°0 126-4 1276 1 
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XVII. 
‘mean Sunrise for every ten days from A.D. 1880 to A.D. 1889. 
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19-7 
77-6 
100°4 
188°8 


Jelo 


350°5 
58-7 
103-2 
49-2 
198-4 


110-7 
34°7 
129-4 
11:3 
212-9 


Je ll 


9°5 
41-0 
157-1 
86:3 
224°6 


124°9 
54:1 
187°5 
31°7 
236°3 


+04. 

Je 2) 
Ani 
9 


2191 
46°65 
288°7 
983 
128°8 


79°3 
52°8 
324°6 
43°4 
140°5 


Je 20 


294:2 
66°6 
357°1 
94°8 
152-9 


91°4 


79°4 


26°5 
79°7 
164°9 


Je 21 
333°9 


| 
54:0 


27°6 


176°8 


104:2 
81:2 
79°9 

ill-4 

188°6 


Je 20 


357°8 
61°9 
105°2 
61°6 
1981 


116°6 
46°7 
130°8 
19°3 
212°1 


Je 21 


16°9 
58°8 
157°8 
98°5 
224°0 


130°5 
73°2 
187-2 
43°9 
235°7 


46°3 561 66:0. v6) 


Tul. Vrsch. Dhan. Mak. Kum. 
300 330 


85-7 
+00 -08 
Jil 
Ani | 


19 | 


Ani 
29 


2181 

591 
287°8 
110°3 
129°7 


2186 

15° 
286°8 
121°9 
130°6 


92:3 
89°5 
324°9 
67°6 
142°2 


J1 10 


294°7 
103°1 
359°8 

85°7 
153°8 


104°1 
111-2 

30°6 
104°1 
165°4 


Jl11 


345°7 
99°2 
58°6 
513 
176°8 


116°7 
71:2 
84:4 
131-7 
188°] 


J110 


68'8 
109°4 
86:2 
197°4 


128°3 
79°9 
124°1 
38°8 
211°1 


Jl 11 


31:2 
96:2 
159°8 
123°3 
222°8 


142°3 
1082 
187-2 

681 
2342 


119°. 


100, 110) 


056 | | 
-(7| -1 1} 
Adi | 
17 


Adi 
7 


222°9 
112°2 
254°0 
145°1 
132°8 


220°2 

93°6 
2854 
133°5 
131-7 


105°2 
125°0 
323°8 

91°8 
144°3 


98°8 
108°0 
$24°5 
79°9 
143°2 
J1 20 J1 30 
291-0 
131°7 
0°8 
77°2 
155°T 


293°5 
119°4 
0°3 
80°1 
154°8 


116-9 
1163 

34-0 
128-6 
166°9 


110°5 
118°6 

32°4 
116°5 
166°2 


J121 Jl 31 


3514 356°1 
91:5 90-4 
60°9 62:9 
63:0 74°8 

177-4 178-0 


122°7 129°0 
78:0 90°8 
86°7 89-0 
1410 149-2 
188°4 188°7 


J120 J130 


184 25:0 
85-0 102°8 
1116 113°8 
98:3 110°6 
197-6 197-7 


134°6 141-1 
98°7 116°9 
136°0 1381 
49-4 60°6 
211-1 211°0 


120| 130 


-~14/) -16 


Jl 11] Ji 21/ J) 31'Au 10) Au 20 Au 30 
Avan | Avan | Avan | Pur 


Adi 

37 |} 6 | 
2265 230°8 
130°3 147°1 
282°7 281°9 
156°6 167°9 
134°0 135°2 


11L-7 1182 
140°8 1514 
322°8 3215 
103°6 116°3 
145°4 146°6 


Au 9 Au lg 


288°7 286°2 
1370 132-1 

13 12 
785 82-7 
156°6 157-7 


123-3 129-5 
109:0 109-4 
35°3 36-4 
140°6 1527 
167°6 168°6 


Au 10 Au 20 


05 4:0 
988 112-7 
64°8 66°6 
86°8 98-7 

1785 179°4 


135°4 141-7 
107°3 125-1 
912 93-4 
155°8 160-2 
189°1 189-8 


Au9 Auld? 


31:3 37°3 
121°2 139°1 
1159 118°3 
122°8 135°0 
1980 198-6 


147°3 153°6 
134°5 149°7 
140°9 142°3 
72-1 83-4 
210°9 211°3 


J1 21 Jl 31 Aul0 Au 20 


38°1 449 
114-0 130°0 
161°2 162°8 
135°4 147°3 
222°4 222-1 


1481 154-4 
121°9 128°8 
187:°8 188°7 
80-4 92:3 
233°8 233°3 


514 58-1 
142°2 146°9 
164°4 166°4 
159-2 171-0 
221'8 222-1 


160°6 
126°4 119-0 
189-8 191:2 
104‘7 116°8 
2330 233-0 


166°9 


140° 


-1°9 
& 9 | 


16 26 


236°8 2412 
1613 169°8 
280°7 279°6 
1793 189°9 
136°5 137°8 


1246 130-8 
153°T 146°9 
820°3 319-0 
1286 1410 
147°8 1491 


Au29 § 8 


2846 284°6 
125°8 1284 

O7 O90 
89:3 97-9 
1588 160°0 


136°0 142°3 
1186 132-7 
37°0 376 
1646 176°8 
169°6 170°7 


Aa30 89 


63 77 
129°5 147-1 
68°3 69°8 
110°9 123°2 
180°4 181-4 


1481 154°6 
143°3 160°7 
954 O74 
161°3 158°4 
190°7 1916 


Au29 88 


43-2 49-1 
156°0 170-1 
120°5 122-8 
147°5 159°6 
199-3 200-0 


160°1 166°5 
160°7 163-6 
1445 146°7 
95:4 107°5 
211°8 212-1 


Au30 §9 


64:3 705 
141°6 135°6 
168-3 170-4 
182-1 192-9 
222°3 222°6 


173-3 179°7 
119°6 128-7 
192°8 1945 
129°3 141°5 
233'1 233°1 


150 160° 


| | 
1054 | 115-3 | 125-1 1360 Idd 154-7 


~ 3 | -21| 4 


§ is 
5 


247°3 
169°4 
2791 
200-2 
139°1 


137-1 
142°6 
3176 
153°4 
150-4 


$18 


286°4 
139°1 
359-0 
107°2 
161-2 


1489 
149-3 

37-7 
188-9 
171-9 


$19 


75 
165-0 
70°9 
135°5 
182°5 


161-0 
1768 

99-2 
152-1 
192-2 


$18 


53-2 
179-1 
124°9 
172-1 
201:0 


173-0 
157-0 
148-9 
119°6 
213-0 


$19 


76-4 
1386 
172°5 
203-6 
223-4 


186°6 
143-0 
196-4 
153-7 
233°7 


Min. Asvn. Bhar. Krit. Rohi, Mrig, Ardh. Punar, Push. Asle 


360 133 267 40:0 533 667 800 


93°3 106°7 


12¢ 


XViil, 


mean Sunrise for every ten days from A.D. 1890 to A.D. 1899. 
180 {| 190) 200, 210| 220; 230 


) 
1744 | 184-2 


- 22) -2:2 
O09 | O19 

Pur | Aipp 
25 4 


259°6 2663 
159°6 1669 
279-2 280-0 
219°0 2266 
141°6 142-7 


149°8 156°2 
159°4 175°0 
315°3 314°4 
1783 1908 
152°8 153°9 


O08 O18 
292°6 296°9 


170°8 188-4 
356°4 354°3 


127°8 139-1 
163°8 165-0 


161°8 
184°7 
36°8 


174°3 
O09 


3°8 
197-2. 
72°4 
159°9 
184°8 


O19 


1742 
196°2 
1024 
144°6 
194°3 


08 


60°9 
171°3 
128°9 
196°8 
203°2 


018 


186°5 
156°5 
153°3 
143°7 
214°8 


O09 


87:2 
164°1 
176°8 
222-4 
224°9 


019 


200°1 


16871 
201°3 

35°8 
212°5 224°6 
175°5 


1:0 
208°6 
726 
172°4 
186°0 


180°6 
193°4 
103°7 
146°3 
1959 


63°7 
168°9 
130°6 
209:2 
204°4 


193-2 
168°1 
155°4 
155°8 
215°% 


91:0 
181:0 
179-1 
230°4 
225'9 


2070 
177-3 1947 
200°2 202-4 
178'8 1913 

| 2B4°8 235-7 


194°1 | 204°0 
-1:9) -1:7 
029| N8 
Aipp | Aipp 
14 24 


273'1 280°2 
180°0 1958 
280°6 281°7 
2326 235°8 
143°7 144°7 


162°3 168°7 


192°1 209-4 
3144 314:3 
203°2 215°8 
155°0 1561 


928 N7 


301°7 3071: 
205°6 221°7 
352°5 
162°0 
167°2 


181-1 
225°8 

33°6 
247°5 
1780 


353°7 
150°3 
166°1 


174-4 
215°3 

34°8 
236°1 
176°7 
029 N8& 
358°6 
212'1 

72:3 
184°8 
187°2 


187°3 
185°8 
104°5- 
151-1 
197-0 
028 N7@ 

65°3 
175-7 
132-2 


199°9 206-9 
183°3 200°3 
157°3 159°2 
168-0 1802 
217:0 218-0 


029 N8 


96°4 100°3 
198°5 215°6 
181°2 183°7 
236°2 239°4 
226'9 228-0 


2140 221°2 
211:2 225:8 
204°6 206°8 
203°7 216°3 
236°7 237°7 


357°4 
206°7 

72°3 
197°3 
188-4 


194°0 
1860 
105°3 
1580 
198-2 


65:9 
188-4 
133-7 
221-6 233-9 
205°6 206-7 


213°8 | 223-7 
—-16}| -—1:2 
N 18/ N 28 
Kart | Kart 
4 14 


287°3 294°5 
213-1 230°3 
283°1 284°6 
235°3 231°3 
145°3 145-9 


174°9 181:2 
226°4 241-9 
314°7 315°4 
228°3 240°9 
157°0 157°8 


N17 N 27 


312°8 318-7 
235°2 242°8 
3511 3510 
173°9 185-9 
168°2 169-2 


187°5 194-0 
227-3 220-6 
32:3 309 
2536 269°6 
1790 180:0 


N18 N 28 


3570 358°2 
200°3 203°4 
715 703 
209°9 222-0 
189°5 190°6 


200°8 207-6 
194°8 2085 
105°8 105°8 
166°2 17671 
199°4 200°6 


N17 N 27 


65°2 63°4 
204°2 221°4 
135°0 135°9 
246°0 2584 
207°9 209°1 


213°8 220°9 
217°7 234°6 
1611 162°7 
192°3 204°6 
219°2 220°4 


N 18 N28 


103°5 106°0 
231°4 244°8 
185°6 187°5 
239°'1 234°6 
229'1 230-2 


2283 235°6 
2350 236:1 
209°0 211-2 
2288 241-4 
238-8 2399 


240 


228-0 
250°2 
164°3 
216°8 
221°5 


D8 


107-5 
252°1 
189°5 
227°7 
231-4 


243°0 
228°8 
213°5 
254°1 
2411 


250 


243-4 
— 0° 
D 18 


_|Marg 
5 


309-1 
2615 
288°5 
221°1 
146:6 


193°7 
259°5 


3 3176 


26671 
158°9 


D17 


331-1 
234°3 
350°8 
210°3 
170°6 


207-2 
221°2 

28:6 
289°7 
181°7 


D18 


31 
229°1 
67:7 
247-7 
192'6 


221°4 
2423 
104°7 
197-4 
202°7 


D17 


56°9 
255°5 
137-0 
282°6 


38 2115 


235°3 
262°5 
165°4 
229°0 
222°6 


D18& 


107°7 
250°3 
191°2 
223°3 
232°6 


250°5 
225°0 
215°7 
266°5 
242°3 


260 


253°3 
-O1 
D 28 
Marg 
15 


316°6 
272°3 
290°6 
220°9 
146°7 


199-9 
255-4 
319°2 
278°6 
159-2 


D 27 


337°5 
232-0 
35 1°4 
222-7 
171-2 


213°9 
232°7 

27-8 
298°4 
182°4 


D 28 


6°7 
245°9 
66°3 
260°4 
193-4 


228:4 
259°6 
103°8 
208°7 
203°6 


D 27 


53°9 
270°4 
137°0 
294°1 
212°8 


242°6 
2683 
166°3 
241-5 
223°8 


D 28 


106°8 
242°2 
192°8 
222°5 
233°8 


258°0 
230°5 
217'7 
2792 
243°5 


91 


93 


94 


95 


96 


97 


98 


1900 


270| 280) 290 


263°1 
+-0°3 
Ja7 
Marg| Tai 
25 5 


331-2 
268°7 
295°0 
230°5 
1464 


324°0 
2753 
292°8 
224°4 
146°8 


206°2 
248-0 
321-0 
291°1 
159°5 


212°3 
249°6 
322°8 
303°5 
159°3 
Ja6 Jal6 
350°6 
253°2 
353°2 
2475 
171-7 


344-0 
239°9 
352°1 
235°0 
1717 


220°6 
248° 


227-4 
265°5 

27°30 B71 
305°5 311-0 
183°1 183°4 


Ja7 Jal? 


10-4 = 15°0 
263-4 280°8 
65°1  ~—-64°0 
273°0 -285°6 
194-2 194°6 


235°4 242°5 
27671 290°4 
102°;7  101°4 
22070 232°1 
204°6 205°2 


Ja6é Jal6 


517 = 505 
281:2 284-7 
136°6 1361 
305°4 3164 
2141 2146 


250°0 257°3 
264°5 257°4 
167°0 167°5 
253°3 265°4 
224°9 225-8 
Ja7 jal? 
104°7 101-4 
240°3 249°8 
194°1 195°5 
225°0 230°5 
234°9 235°8 


2655 = 273°3 
242°7 258°3 
219°6 221-4 
291°6 3040 
244°6 245°7 


273-0| 282-8 
+0°6| 41-0 
Ja 17 | Ja 27 


Tai 
15 


338°6 
263°8 
297°4 
238°4 
146-0 


218°6 
259°5 
324°8 
315°8 
159-0 


Ja 26 


3570 
2669 
354°5 
259°9 
1717 


234-0 
282°1 

27:4 
312-9 
183-7 


Ja 27 


19-8 
297-2 
63-0 
298-2 
195°0 


249°8 
299°9 

99-9 
243°8 
205°8 


Ja 26 


51:0 
278°5 
135°2 
327°2 
2152 


264°9 
258-4 
167°6 
277°7 
226°6 


Ja 27 


97°6 
263°2 
196°4 
238°0 
236°8 


281°0 
275°6 
223:2 
316°1 
246°7 


300 


292-7 
+1°3 
F6 
Tai 
25 


345°8 
268°0 
299°8 
2475 
145°5 


224°6 
273°9 
327°0 - 
327°9 
158°8 


F 5 


3°7 
284-4 
356°1 
272°5 
be 


241°0 
300°8 

27°8 
3111 
183-9 


F 6 


24°9 
310°5 
62°3 
310°9 
195°3 


257-4 
300°8 

98°6 
255°9 
206°3 


F5 


52°4 
2732 
134-4 
337°9 
215°7 


272°5 
2681 
167°3 
289-7 
227°4 


F6 


93:8 
279°6 
197°3 
246°7 
237°7 


288°9 
293°7 
224°7 
3284 
247-7 


Mag. P.Phal. U.Phal. Hast. Chit. Svati. Visa. Anur, Jyesh. Mula, P-Ash. U.Ash. Sray. 


1333 


=  .- 


146°7 


160°0 


173°3 186°7 200°0 213°3 226°7 240°0 2533 266°7 


2380°0 


293°3  306°7 32u°0 


310 


302°5 
+1°6 
¥ 16 
Masi 

6 


353°1 
279°7 
302°1 
257°5 
144°8 


230°9 
290°9 
329°3 
340°3 
158-2 


F 16 


10-2 
302°2 
358°0 
2850 
1712 


247-7 
316°7 

28°8 
304-7 
183°6 


¥F 16 


30°1 
318-2 
62:1 
323°1 
195°2 


264°3 
293°3 

97-1 
268°2 
206°4 


Fd. 


54°4 
277-0 
132°9 
347°6 
216°0 


280°2 
282'4 
1666 
3022 
227°8 


F 16 


90°9 
297°7 
197°6 
256°2 
2384 


296°8 
310°9 
225°9 
340°6 
248°5 


320 


312°4 
+1°8 
¥ 26 
Masi 
16 


03 
295°4 
304°5 
267°9 
144°0 


237°0 
308°9 
831-7 
352°3 
157°5 


F 25 


16-9 
320-0 
359°8 
297°6 
170°7 


254°4 
329°7 

30°0 
299°7 
183°3 


221 


330. 340; 350; 360 
3222 | 332-1 | 349-0 | 351°8 


42:0; +2°1 


+22) 422 


Mr 7,8 17,18 | 27,28 |Ap 6,7 
Masi | Pang] Pang] Pang 


26 6 


‘T5 146 
313°0 331°3 
306°9 309°2 
279°0 290°3 
143°2 142+4 


242°9 249-0 
327°0 344°5 
3341 336°5 

3°$ 15:8 
156°8 156°1 


Mr7 Mrl7 


23°4 29-9 
336°4 350°1 

20 #) 
309°8 322°4 
170°1 169°4 


2615 2685 
336°3 333°0 
Bld 329 
2986 298-2 
183-0 182°3 


F26 Mr7,8 17,18 


35°5 
316°6 
6271 
336°0 
195°1 


271°8 
290-1 

96°4 
280-4 
206°5 


F 25 


57°6 
288°5 
131°6 
356°8 
216:2 


287°7 
299°6 
165°7 
314°7 
228°3 


F 26 


89-1 
315°5 
197°6 
266°7 
239-0 


304°6 
327°3 
227°0 
352°6 
249°2 


41-2 46°8 
308°9 309-0 
62°5 63°0 
348°3 (05 
1$5°0 194°5 


279°1 286-6 
296°6 309°8 
95°7 953. 
292°7 304°9 
206°5 206°1 


16 26 


21:6 286 
3495 = 64 
3116 313-7 
301°8 313°5 
141°6 140°9 


254°7 260°6 
359°7 —:10°5 
338°9 341-3 
275 38-4 
155°3 154°6 


Mr 27 Ap6 


364 43-1 
3576 349°2 

65 88 
334°8 346-2 
168°7 167°9 


275°9 282-4 
326°0 327-4 
34:7 36°6 
302°6 309°3 
181°6 180°8 


27,28 Ap 6,7 


52:9 585 
318-2 332-4 
64:0 65-2 
12-7 249 
194-0 1934 


2942 301°6 
3264 344:E 

95°1 95-4 
317:2 329°8 
205°7 205°3 


Mr7 Mr17 Mr27 Ap6 


61:2 65°5 
30£0 321°9 
130-3 12973 

52 11°9 
2166 216°6 


295°7 303-4 
317-6 336-0 
1647 163°6 
327-4 339-4 
2288 228°8 


Mr 8 Mr 18 


88°1 90:0 
333-1, 348°1 
197-4 196°8 
277°4 288°5 
239°6 239°7 


312°5 
340°3 
228-0 228°7 

4:2 
250°1 3 


700 748 
340°4 358°7 
1280 127:2 

16:0 17:0 
216°7 216°8 


3111 319-0 
353°6 893 
162°7 160°9 
3515 43 
228°7 2288 


Mr 28 Ap7 


92°0 94°9 

O08 s4 
195°8 194-7 
300°0 3115 
239°9. 240-0 


328°3 33671 
343°3 336°2 
228°4 2283 
276 387 
250°8 251-4 


Dan. Satab. P.Bhad. U.Bhad. Revati 


333°3 


346°7 


360°0 | 


222 


Day of 8. Yr. 
©’s Mean I, 
Coirn, for do, 
English, cate, 
Tamil month. 


Do, «late. 
1900 Mars .. 
@’s L. Mere, ... 
+2 Jup. 

Ven. 
Sat. 
1901 Mars ,,. 
©’s L. Mere. ... 
def | SUD. ac. 
Ven. . 
Sat. 

Eng. Date. 
1902 Mars .., 
©’s J... Mere. ... 
+t Jap... 

Ven. 
Sat. 
1908 Mars ... 
© 's L. Mere. ... 
+5 Jup. 
Ven, 
Sat. 


Eng. Date. 


1904 Mars .,,.. 
©’s L. Mere. ... 
+2 Jup. 
Ven. 
Sat. 
1905 Mars ... 
©’s L. Mere. ... 
+0 Jup. 
Ven. 
Sat. 
Eng. Date. 
1906 Mars .,.. 
©’s L. Merc ,,. 
+7 Jup. 
Ven. ‘ 
Sat... 
1907 Mars ... 
©’s L. Mere. ... 
+ f° san. 5. 
Ven, 
Sat. 
Eng. Date. 
1908 Mars . 
@©’s L. Merc. . 
+2 Jup. 
Ven. 
Sat. 
1909 Mars .,, 
©’s L. Mere. ... 
—1 Jup. 
Ven, 
Sat. 


Mesh. Vrsh. Mith. Kat, Sim, 


30. 60 90 


0 ; 10 | 20 30 | 40 | 50 60 | 70 
857°0; 69 | 167 | 266 | 364 | 46°3 | 561 | 66°0 
$21) +20) +19) +17) +14) +11) 408) +04 
Ap 12) Ap 22) My 2|My 12 My 22) Je) | Je 11) Je 21 
Chit} Chit | Chit | Chit |) Vaik | Vaik | Vaik | Ani 

1 ll 21 31 | 10 20 30 9 
3401 347°38 3655 3832 108 182 254 32°7 
835'7 842.4 355°5 121 307 497 683 859 
227°8 227:0 2261 225':0 2237 2223 221:0 219-9 
441 6545 645 737 81°7 880 92:0 92°5 
251'1 250'8 260°6 250°3 249°6 24838 2482 247-4 
1214 122°8 1249 1280 131°8 136°0 140-7 145°7 
333°0 349°2 738 263 463 631 789 896 
259°9 260°3 260°3 260°2 259°9 2594 2576 2561 
36411 65 189 31°2 436 6588 681 802 
262'1 262:1 262°0 261°9 261°3 260°3 260°2 2569°5 

Ap 13 Ap 23 My3 My 13 My 23 Je 2 Je12 Je 22 
3564 39 115 189 262 336 407 47°8 
3463 +8 236 41°38 579 69°65 73:9 683 
289°9 291°3 292°4 293°4 294°1 2945 294-2 293-0 
313°5 322°5 3452°4 3429 353°3 49 163 278 
273°0 273:1 2733 273°3 273:0 2726 272:2 2715 
157°8 1554 154:7.154:7 1562 1585 161:4 165°4 

09 18S 35:1 483 544 5056 43°8 46°7 
318°4 320°4 322-4 324°3 325°9 327:3 328-4 329-2 
313 4386 65°22 669 786 900 1008 111°6 
283°8 2841 284°5 284°8 284°7 2845 284:2 283-6 

Ap 12Ap22 My2My12 My 22Jel Jell Je 2) 

11°28 186 25°8 -85:1 403 47:3 542 61°23 

12°77 26°77 34°77 32:9 25% 259 35°7 506 
346°1 348°5 350°9 353°1 35523 357-4 359-4 i} 
336°3 348-4 O:f iad -263 are dh Ot. 1 GST 
294°6 295°2 295°7 2962 296°3 2962 2963 2961 
2115 209°4 206°9 203°7 200-4 198:2 197-0 1981 
148 154 81 51 135 276 448 63:3 
37 - 160° 184268 283 (26-7. 280 300 
2051 <169 .1278*- Fl of - 39° 14:2 Qri7 
205°6 306°3  307:1 307°7 3080 308°2 3085 306-2 

Ap 13 Ap.238 My 3 My 138 My 23Je2 Je12 Je 22 
26°5 33°4 404 473 544 61:0 67:8 74°7 
345° 3465 353°3 66 233 420 609 79°5 

416 438°8 46°9 482 605 6529 65:2 57:5 
142 266 388 51:1 632 752 87:2 99-0 
316°6 317-5 3183 319°3 319°7 820°2 320°7 820-6 
252°3 256:3 259-9 263:1 265°3 266°9 267-5  266°0 
332°2 344°] O03 184 373 565 743 898 
BOT pk 728 Tae = 1697 T88 (81-0) Be 

_ 8201 332°1 3844°2 356-2 81 20%2 32:3 44° 
327°7 3287 329°8 320°8 331°6 332°3 333°0 3331 

Ap 12 Ap22 My 2My 12 My 22Jel Jell Je 21 

405 473 640 605 67:0 736 80:0 86°6 
337°6 8564 14:1 83-0) =561°3 676 79°83) B47 
99°53 100-1 101°0 102:0 103°4 104-9 1068 108-8 
4493 549 64:2 733 80°99 872 90:0 &9-8 
3391 840°3 B34l-4 342°6 343°5 344-3 345°3 345-7 
277°6 284:1 290°7 297-1 303°3 309-4 315:0 320-6 
350°8 94 27:3 449 587 658 626 56°53 
131°4 130°9 130°9 180°8 1381°3 182:1 133°2 134°5 
354°6 71 $194 31:7 440 6563 686° 80°7 
350°5 351°8 353°0 354°3 355°4 3564 357°5 356-2 

Kan. ‘ful. Vrsch. Dhan. Mak. Kum. 
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39°8 47-0 
100°6 109°9 
2169 2181 
88°6 82°53 
246°7 246°0 


1510 
92°5 
254°9 
92-4 
2589 


156°5 
86°7 
253°6 
104°6 
258'1 
J12 Jl12 
618 
68°8 
291°8 
515 
270'1 


54°9 
62°9 
293°0 
39°5 
270°7 


174°8 

73°0 
329°7 
131-7 
282°3 


169°9 

577 
329°5 
121°9 
282°9 


Jil Jill 


679 745 
67°9 866 
ai.. -o% 
74:3 86°7 
296°0 294°5 


198°8 2U01°3 
82°2 100°5 
32°4 34°2 
3U°2 39°83 
308°0 307°6 


Ji2 Jl12 


S11 87°6 
96°8 lll‘d 
599 62:2 
110°8 1226 
320°6 320°5 


263°7 261°8 
100% 102°9 
85°6 879 
57°72 687 
333°3 333°5 


Jl 1 Ji 11 


92°) 99-4 
79°36. Ta°7 
110°7 112°8 
85:1 78°7 
346°2 346°7 


3257 380-3 
O71 674 
136°0 137-6 
92°9 10571 
358°8 359°6 
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95°6 | 106°4 
-0"7 


| 
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Adi | 
7) 1 
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167 74:9 
246'4 244-9 
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81S 87S 
252°6 251-4 
1170 128-9 
257°0 255°9 
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67°3 
100°6 
217°8 
717°0 
244°3 


174*4 
160°2 
250°6 
141°2 
254°9 


Avan 
6 


73°8 
108°2 
215-4 
818 
244°2 


180-7 
1161 
250°0 
1542 
2550 


J122 Aul Aull Au 21 


68°5 75°2 
79-7 95°6 
290°7 289°5 
63°2 14°38 
269°3 263°6 


179°9 185°6 
90°8 109°4 
329°7 329°2 
140°8 148°8 
28175 281°3 


81°9 
113°5 
2881 
870 
2677 


1913 
1275 
328-3 
1550 
280°1 
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1317 
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96°9 
267°2 


197°6 
144°9 
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158°2 
279°4 


J1 21 Jl 81 Au lO Au 20 


81-4 88:0 
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2046 2088 
117°5 131-2 
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123°3 
2926 


213°6 
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39-4 
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218:7 
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40°5 
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304°8 
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94°2 100°6 
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64°35 665 
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320°0 3194 
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2564 
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105°8 112°2 
17-9 = 894 
115-0 117-2 
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3465 346°4 
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359°7 359°9 
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1181 
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163°4 
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257°8 
110°6 
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J17°3 
331-8 
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339°9 
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145°5 
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Geocentric (Indian) Longitudes of Sun and Major planets at U 
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a 1448 
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121-7 
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249°9 
165°2 
255°0 


193°8 
161-0 
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1771 
255°1 


Au 31 5 10 


94°8 
149°7 
255°7 
1111 
266°8 


101°0 
166°1 
284°7 
123°3 
2663 


210-2 
170°4 
524°5 
155'1 
278-1 


204-9 
16U'1 
325°8 
158°9 
278°8 


Au 30 89 


113°7 
1519 

53 
1601 
290°4 


107°4 
15677 

59 
1480 
291-1 


224°5 
129°7 
41-4 
Jt'6 
304°] 


230°5 
129-2 

42°2 
106°3 
303°2 
Au3l §10 
126°3 
132°1 

73°6 
190-0 
316°5 


120-0 
1188 

719 
179-4 
317°3 


263-0 
1443 
101-0 
142-0 
330°2 


259°7 
126°8 
99°0 
129°8 
331°0 
Au30 38 9 
137°8 
1582 
1261 
97-4 
344°4 


131-4 
140-4 
128°5 

S8°6 
345°0 


339°1 
153°6 
147°6 149°8 
165°6 177-6 
3594 358-9 


337+1 
168°5 
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519 
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923 
155°5 
221°6 
1069 
244°3 


200-4 
169°3 
2504 
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2562 


S 20 


107°3 
180-0 
284°0 
1355 
266°3 


217-0 
172-9 
$23°1 
146°5 
277°9 


8 19 


1200 
1453 

44 
1726 
240-9 


2365 
137°8 

44-5 
118-0 
302-8 


S 20 


132-5 
148°5 

75°0 
20U'1 
315°8 


267°0 
162-2 
i02°5 
154°2 
329-4 


8 19 


144°1 
174°8 
128-2 
107-1 
343°6 


334°4 
179°6 
152-0 
189°7 
353°2 


321°¢ 
143°3 
277° 


S 29 


126-3 
1475 

39 
185-0 
289-5 


243°2 
151-7 

42°3 
13071 
302-3 


S 30 


1389 
16671 

76-0 
209°3 
315°] 


271°5 
A794 
104°6 
166°8 
328°7 


S 29 


150°. 
1883 
130-3 
117-5 
342°9 


332°2 
182-5 
154°2 
201-5 
3575 
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1ean Sunrise for every ten days from A.D. 1900 to A.D. 1909. 


180; 190 


T44 | 1843 
92 | — 21 
O09; O19 
Pur Aipp | 
95 | 4 | 


104°7 110°2 
190-4 205°7 
925°0 226-9 
127°9 139°4 
245°1 2460 


2140 221°1 
1984 203-4 
252°4 253°7 
2180 224-0 
255°6 256°2 


02.0 O 26 


119°6 125-4 
188-1 180°6 
283°7 284°1 
160'1 1726 
266°3 266°8 


230°9 238-0 
161°6 166°3 
320°8 320°0 
142-4 145°7 
QTW75 2T79 


09 O19 


132°3 138-4 
158-0 1725 

20 06 
197°3 209°7 
289°2 289°3 


249°8 250:8 
1680 185-5 
41°9 41-1 
142°1 154-2 
301°7 301-6 


010 O 20 


145:0 151°3 
183-7 200°7 
wor. 770 
217:9 224-7 
314°3 314°0 


277°1 2827 
1956 208-2 
106°1 107°6 
179°3 1918 
$28:0 327-4 


09 019 
156°8 163°3 


197°8 1975 
1$2'3 1340 


2135 2255 
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200 
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O 29 
Aipp 
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217-1 
228°9 
150°6 
246°8 


120°6 
220°3 
231-1 
162°5 
247°7 


228°3 
202°7 
2557 
236'4 
256°9 


235°6 
195°2 
257°2 
247°8 
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131-2 
178-2 
284°8 
1851 
267°4 


136°7 
185°3 
285'9 
1975 
268°0 


245-2 
178°0 
319°7 
150° | 
278°2 


252°6 
193°3 
319-4 
157°6 
278°6 
O29 NS 
143°9 
1389°3 
359°3 
221°9 
289°4 


150°4 


289°5 


263°9 
202°8 

40°1 
166°4 
3014 


38°9 
301°3 


030 N9Q 
157°5 
215°5 
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229°2 
313°6 


163°6 
226°6 
76°8 


3134 


288°8 
215-4 
108-6 
2042 
326°9 


O 29 


295°2 
211°3 
109°3 
216°8 
326°3 


N8 


1760 
187°2 
137°3 
162°9 
339°9 


169°7 
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135°7 
151°2 
340°6 


3316 
1751 
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236°7 
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3328 
186-5 
162°6 
248-1 
854-3 


160°0 
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—1:7| -15 
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Aipp | Kart 

2+ | 


206°8 
358°0 
234°2 


270°9 
219°5 
1788 


230°8 


993-7 


the 12 
N 28 
Kart 
4 | 14 


129-7 
209°3 
935°4 
186°4 
249°7 


125°3 
215°9 
233°3 
1744 
2487 


250°5 
203°3 
260-9 
268-4 
259°T 


243°0 
194°7 
258°8 
258°9 
258°6 
N19 N 29 
142°2 
198-2 
287°1 
210°1 
268'9 


1iv5 
214-1 
2388°5 
222°6 
269-9 


259-9 
210°6 
319°3 
166°5 
279-4 


267°5 
226°6 
319°8 
1763 


N 18 N 28 
156°2 
223°8 
357°0 
246°5 
290:2 


161-9 
236°8 
356°3 
258°7 
290°8 


278°4 285°8 
233°9 243°8 
37:5 359 
191-1 203°6 
301°7 302°2 


N19 N 29 


175°9 
224°6 

75°3 
222°7 
313°9 


169°9 
230°0 

76°2 
228°3 
313°6 


308°3 
204'8 
109°9 
2421 
326°4 


301°6 
203°8 
109°8 
229°3 
326°4 


N 18 N 28 


188°9 
206°7 
139°8 
186°8 
3394 


182°5 
193°9 
138°7 
174°6 
339°6 


3895 
2184 
166°1 
269°5 
3534 


336°0 
901°5 
164°5 
259-0 
353°8 


280-1 


210, 220 230 | 240 250 
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133°6 
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237-7 
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279°6 
260°7 


D 18 


Marg 


5 


136°5 
222°6 
240°0 
210°8 
252°0 


265°7 


233°2 | 


265°3 
289°4 
261°8 


1 19 


*).? 1571 


217°3 
314:2 


315:0 
212°8 
109°5 
254°6 
026'4 


D8 


195°3 
222°1 
140-6 
199-1 
339°1 


343°8 
235°6 
1676 
279°5 
362°8 


2 248-7 
3 292°2 
3 247°9 


271°9 


282°8 
260-0 
322-0 
197°6 
282-1 


D18 
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261-0 
355°8 
283°1 
292°4 


300°8 
238-4 
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228°7 
303°4 
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221°6 

72:7 
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226°6 
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D 18 
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284°8 
272'2 
309°3 
265°3 
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168°7 
291-1 
298-7 
285°8 
275°3 


306°3 
274-0 
326°7 
232°5 
285°4 


Ja l7 


188°8 
250-4 
357°5 
318-5 
295°7 


323°4 
2512 

31:8 
266°6 
306°4 


Ja 18 


206°2 
2645 

69-1 
229-0 
317°4 


342°7 
278°3 
106°3 
304°5 
328°9 


291°9 
328°0 
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309°1 
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212-2 217-9 
282:1 299-7 
68:1 67:2 
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336°1 348°3 
348°6 349°8 


2610 
307°9 
133°8 
323°5 
347°3 


458 519 
337°0 355-8 
166°7 165°5 
300°7 308-2 

O4 16 


89-7 
318°9 
168'0 
294°8 
359°2 


Dan. Satab. P.Bhad. U.Bhad, Revati. 


3067 320-0 


333°3 


846°7 3600 


Day of 8. Yr. 


@)’s Mean L. 
Oorrn. for do. 
English date, 
Tamil month, 


0 


357-0 
+-2°1 


Ap 13|Ap 23| My 3 


TABL 


Geocentric (Indian) Longitudes of Sun and Major planets at Ujja: 


16°7 


26°64 | 36:4 
+20) +19) +17) +14 411 40:8) 404 
My 13/My 23 Je 2 Je12| Je 22 


46°3 


10 | 20 ; 30 , 40 50 | 60 
69 


56° 1. 


70 ; 80 


66°0 | T5°9 | 86°7 


Ohit | Chit | Chit | Chit | Vaik Vaik | Vaik} Ani 

00. late. 1} 1] 9] 31} 10 90] 80] 9 
1910 Mars ... 556 61:8 680 743 805 868 93:0 99-7 
©’s L. Mere. ... 68 241 379 459 441 366 37:1 469 
+6 Jup. - 164°8 163:7 162°5 161-6 1611 161-0 1611 161°3 
Ven. ... 313°6°822'7 382.9 343-6 3543 54 170 28-7 

Sat... 23 36 49 63 75 86 99 10°9 

1911 Mars .,. 2984 805‘7 313°0 320°5 3277 335-1 842-2 349-1 
©’s L. Merc. ... 16:3 25°6 59 185 187 247 387 66:1 
+'4 Jup. ... 1988-1976 ) 7:0 194-9 1938 192-8 191-9 191°4 
Ven. 31:8 43:6 3067 672 789 908 100:9 111-7 

Sat. 143 157 $471 #185 198 223°) 224 23-7 

Eng, Date. Ap 12 Ap22 My 2 My 12 My 22 Je 1 Jell Je21 
1912 Mars ... 709 765 821 879 93:7 995 1056 111°5 
©'s L. Mere.... 88 11 357.1. 31 159 32:8 511 691 
+1 Jup. .., 282°4 231-0 230:6°229:9 2286 227-3 225-9 224°8 
Ven. ... 336°8 849-1 14 136 258 37:1 504 626 

Sat. 269 282 295 308 3821 384 348 3861 
1913 Mars ... 316°3 3239 331-7 339°3 347-0 354°5 19 9°3 
©’s L. Merc. ... 338-9 342-2 353:°7 93 276 467 654 83-7 
—1 Jup. . 2640 264°6 264°8 264-7 264-4 263-6 269°6 261-4 
Ven. 19°4 14-7 91 4:8 490: (27-6 wi e6 i212 
Sat. 395 40°7 41:9 48:1 445 45:9 47:3 486 

Eng. Date. Ap13 Ap23 My8 My13 My 23 Je2 Jel2 Je22 
1914 Mars ... 887 93:0 97:9 103-0 1084 114:1 119-4 125-1 
©’s L. Merc. ... 333°3 348-4 63 25:3 44:2 625 786 90°8 
+6 Jup. ... 293:9 295-4 2967 297-7 298-9 299:0 299.2 298°6 
Yen. 14:7 27:1 895 516 637. 75°7 87:6 99-5 
Sat, 52-4 535 548 55:9 57:2 585 59:9 61:2 
1915 Mars ... 333-7 3416 349°3 356:8 46 12:1 194 268 
@’s L, Merc. ... 3443 19 208 39:2 561 699 65 73:1 
+4 Jup. «... 322-2 324-4 326-4 3284 330-0 331-6 3328 333-7 
en. ... 320°7 3325 3446 3568 85 208 32:9 44-9 
Sat. 6517 = -66°7 -- -67...68'°6...-69°8; -71°1, - 72-3... 73-7 

Eng. Date. Api12Ap22 My 2My12My22 Jel Jeli Je 21 
1916 Mars ... 110°8 113-2 116-4 120°] 124-4 129-2 134:0 139:3 
@®’s L. Merc. ... 357-6 14:9 33:4 47 566 558 483 47:6 
+1 Jup. ... 349-9 352-3 354-7 357-1 359°3 14 3°5 5:3 
Ven. 344 54:8 643 73:0 80:0 85:5 884 867 

Sat. 792 799 807 81:3 824 836 848 861 

Eng. Date. Ap13 Ap23 My3 My 13 My 23 Je2 Je1l2 Je22 
1917. Mars ... 350-4 3581 57 13:1 206 280 35:2 42:3 
©’s L. Mere. ... 122 272 366 369 293 27:8 35:8 50:1 
+8 Jup. 17°7 201 22:5 24:9 273 297 32:0 34-4 
Ven. ... 3565 88 212 33:5 46°9 581 70:2 -82°5 
Sat. 92°99 934 939 945 95°4 963 97:4 986 
1918 Mars .,. 141-7 141-1 1413 149-1 1455 1489 152:7 157-2 
@©’s L. Merc. .,. 143 184 119 81 142 275 440 62° 
+6. -Jup, ,. 468 476 - 496-518 . 537 56:4. 58-7-.. 61:0 
Ven. ... 3131 322°8 332°8 343-7 3546 .69 173 289 

Sat. . 106°6 106°9 107°2 1076 1083 109°] 109°8 110-9 

1919 Mars ... 55 130 204 276 348. 419 489 6561 
©’s L. Merce. ... 354°9 349:0 3529 50 20°83 39:0 58:0 769 
+°3 Jup. . WoO J52 760 786 806 -82°5 . 846  -86:8 
Ven. 82:3 442 660 67:7 79:2 90-4 101-4 112°0 

Sat. ... 1195 1206 1205 1206 121°0 121-6— 122:1 122°8 

Mesh. Vrsh. Mith. Kat. Sim. Kan, Tul. Vrsch, Dhan. Mak. Kum, 
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1-0-7 - 11) -14| -16) 21-9) 


J1 2 J112/) J) 22) Aull) Au 11j/Au 21) Au 31/8 10 


Ani 
29 


Ani 
19 


105°6 111-9 
618 791 
162°3 163°4 
40°2 62-2 
11:8 127 


8562 29 
74°4 93-2 
191°4 1914 
122:0 131°6 
25°2 +26°5 


Jl 1 J111 


117°7 1238 
88-8 106°1 
223-7 222-9 
74:8 = 87-2 
37°3  88°5 


16°4 23°6 
984 110°8 
260°1 258°8 
30'1 39°9 
49°9 51:3 


J12 J112 


131:0 137:0 
95:4 90-2 
298-1 297-2 
111-1 123-1 
62:5 63:9 


34:0 41-1 
66:1 68:3 
334°4 334°8 
570 691 
751 76:4 


Jl 1 Jl1l 


1453 151-0 
665 711 
TQ 385 
82:9 75:3 
87°4 887 


J12 J112 


49°5 56:3 
67°0 85°6 
36°5 38:6 
94:4 106°9 
99°8 101-1 


162-0 167:3 
81:3 99-7 
63:4 65°7 
40°'7 52°6 

112°1 113-2 


828 69:8 
94-5 110-2 
89-1 91-4 
121-9 131:3 
123-6 124-3 


Min, Asvn. 
360 13:3 


Adi | Adi 
7 1} 


118-2 1244 
97°4 116°0 
164°6 166°1 
64:0 T5T 
131 13°6 


93 154 
111-4 1281 
191°7 192°6 
140°B 147°9 
26°9 27-2 


J1 21 J] 31 Auld Au20 Ay 36 


130°1 136°3 
120°8 130-2 
2222 222-0 
99°3 1116 
39°4 402 


31:0 37:3 
114°1 1063 
2575 256-3 

50°3  60°8 

52°3 63:4 


Jl22 Aul 


143°0 149-1 
84:4 88-4 
296°2 294-9 
1347 1463 
64:8 65°6 


48:0 
78°5 
334°9 
81:3 
Fe 


54:8 
93:3 
334-4 
93°4 
79°0 


J] 21 J131 AulO Au 20 


156'7 162°6 
88°3 106°4 
96 10:5 
Wit fad 
90°1 91:5 


J122 Aul 


63°3 70-0 
104:0 1221 
40°53 42-2 
1191 131-2 
102-4 103-7 


1729 1785 
1169 131-4 
68-0 70:2 
64°6 76-2 
114°5 1168 


764 829 
121:2 124-0 
93°6 95°9 
139°8 147:0 
125-4 126°5 


Bhar. Krit. Rohi. Mrig. Ardh. Punar. 


26°T 40°0 
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Avan Avan 
| 27 


6 | 16 


137°1 
149°5 
169°7 
99°8 
13°7 


130°8 
133°6 
167°9 
87°7 
13°9 


213 
141°8 
193°5 
153°7 

27°6 


143°6 
1616 
1716 
1120 

13°6 


149°9 
166°4 
173°7 
124-2 

13°5 


26°9 
148°9 
194°9 
156°6 
27°7 


31-9 
146°6 
196°3 
156-0 

27°9 


36°4 
139-0 
1980 
1512 
28°0 


8 9 


148°9 
123-2 
222°4 
136°2 

41°6 


142-4 
130°8 
222-0 
124°6 

41°2 


1618 
127-7 
224°4 
160°6 

42°5 


155°4 
120°8 
223-3 
148°5 

421 


43°8 
103°2 
255°5 
71-9 
54°4 


Aull 


50°2 
107°7 
254°7 
83°2 
552 


56°5 
119°8 
254°4 
94°9 
55°9 


62:4 
135-3 
254°4 
106:6 

56°4 


$10 


168°3 1748 
1329 150-8 
231-2 290-1 
179-7 190-1 
69°1 70:3 


74°5 
147-0 
331°5 
130-4 
82:4 


Au2l1 Au 31 
155°5 
100-0 
293°6 
1576 

66°6 


61°6 
111-8 
333°7 
105°7 
80°3 


161-7 
115°5 
292°4 
168°9 

67°9 


68-1 
129-0 
332°7 
118-0 

81:3 


80-8 
16471 
330°2 
142°6 

83°5 


Au 30 8 9 


168:7 1751 
124°8 142°5 
Ib} “339 
745 803 
92°8 94:0 


1816 188-2 
158-4 170-5 
lll 106 
88:3. 97:1 
95:1 96-4 


Aull Au 2] Au31 $10 


83-1 
151°9 
45:0 
155-3 
106°3 


190-7 
1407 

73°9 
100°3 
1183 


76°5 
1388 
43°8 
143.3 
1051 


89°5 96:0 
1587 1560 
46-1 46:8 
167°3 179-1 
107°6 108-9 


197-2 203°8 
133-1 130°8 
758 77-5 
1125 124-7 
119°6 121-0 


102-7 109-0 
118-2 130°1 
102-6 1047 
152:7 147-1 
130°3 131-5 


184°5 
140°8 
72:2 
88:3 
117°0 


89°7 
1175 
98°3 
152:0 
127-7 


96°0 
112°9 
100°5 
1543 
129-0 


533 667 80:0 93:3 


a“ n 
26 


-90| -%1 


| 


160 
154°7 
8 20 


Pur 
5 


re 9) 
fw] 


1563 
161°5 
1757 
136°6 

12-9 


39°7 
139°0 
199-7 
1451 
27°5 


8 19 


168-3 
140°9 
225°4 
173°1 

42-4 


68-0 
152-9 
254°6 
118-5 

567 


$ 20 


1814 
168-5 
289-2 
199°8 

70°7 


86-8 
179-1 
328-8 
155-0 

84-2 


S$ 19 


194°7 
175°8 
10-0 
107°2 
97°3 


S 20 


102°1 
1485 

47°2 
191-4 
110-0 


210-4 
138-2 

78-9 
136-9 
122-2 


115-2 


180 


O9 


208°5 
164°5 
78 
128°6 
98-9 


010 


1141 
157°8 

47:0 
215:0 
111°9 


224°4 
167°3 

80°9 
1615 
124°4 


1275 
180°9 
1100 
188°2 
1354 


Mag. P.Phal. 


Vin. 


| ean Sunrise for 


190 


184°3 

—2'1 

O 20 

Aipp 
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1760 
1681 
182:3 
1735 

10°6 


45°7 
178°3 
205°8 
1424 
25°9 


019 


188°2 
192-0 
230°4 
210-1 

41°2 


82°5 
204°2 
257°6 
154°7 
56°6 


O 20 


201-7 
207°1 
288°8 
223°8 

71°3 


103°8 
1851 
325°6 
192-4 

855 


019 


2156 
166°7 
6°4 
139°9 
99°3 


O 20 


119°9 
171°9 

46°4 
226°7 
112°6 


231°4 
184°7 

sll 
174:0 
1251 


133°5 
198-0 
111°3 
141-9 
136°3 
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O 30 
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204°0 
om 17 
N 9 
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189:0 
199°3 
1866 
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213°8 
210-2 
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44:9 
195°8 
207°9 
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every ten days from A.D. 1910 to A.D. 1919. 
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287°2 294-5 
353°1 91 
200°5 199°5 
13°8 25°8 
126 138 


62°9 681 

06 78 
232°7 232°7 
318-2 330°7 
25°2 262 
Mr 18 Mr28 Ap7 
297°1 
348°3 
2615 
14:9 
370 


304°9 312°6 
348°0 340°4 
262°8 263°6 
196 206 
37:9 389 


79°3 
324°4 
289°2 
342°5 
50°5 


82:5 86:1 
320°5 326°2 
291°2 293-2 
355°0 72 

51:2 61:9 


18,19 2829 Ap7,8 


314°1 
306°7 
316°7 
29171 

6474 


321:9 329°8 
318°6 334°6 
319-1 321-4 
302°8 314°7 
64:9 65:2 


109-2 110-1 
321'2 338-1 343:3 
3440 3464 348°8 
1770 ~23-1 39-2 
785 «6785 TSE 


109°7 


Mr8 Mri18 Mr28 Ap7 


330°0 338-0 345°6 
0°5 
119 141 164 
3241 336°6 349°0 
92°99 92:7 92°5 


18,19 28,29 Ap7,8 


148-4 
341-1 

40°9 
294°1 
107-4 


145°2 142-4 
3579 11:3 
42°5 44:3 
300°8 308-7 
106°9 106°6 


346°6 
350°2 
715 
2°0 
122°4 


3542 14 
358°9 358°6 
72:3 73:3 
14:3 262 
120°5 119°6 


195°6 
341-2 
104°4 
306°8 
137-1 


1943 191-7 
3344 331-7 
1040 103-9 
3188 331-2 
136-4 135°6 


Satab. P.Bhad. U.Bhad, Revati. 


346-7  360°0 


0 


0055 
0058 
0061 


TABLE XIX :—Ghatikas and Palas (Naligais and Vinadis) as Fractions of a day. 


N.B,—The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


Ghatikas, 


1 


‘0167 
“0169 
‘0172 
“0175 
‘0178 


‘0180 
0183 
“0186 
0189 
0192 


0194 
0197 
*0200 
0208 
0205 


“0208 


2 


0333 
0336 
0339 
0342 
0344 


0347 
0350 
0353 *0 
0355 
0358 


0361 
0364 
0367 
0369 
“0372 


0375 


‘0211 -0378 


“0214 


0217 


0219 


0222 
0225 
0228 
0230 
0233 


0236 
0239 


0380 
0383 
0386 


0389 
0392 
"0394 
0397 
0400 


0403 
0405 


9 0286 


0242 -0408 
0244 *0411 
0247 0414 


0250 9417 
0455 -0419 
0255 0422 
0258 0425 
"0261 0428 


0264 -0430 
0267 °0433 
0269 -0436 
0272 -0439 
0275 °0442 


"0278 -0444 
*0280 0447 
0283 -0450 
0453 
0455 


"0458 
0461 
"0464 
0467 
0469 


0472 
‘0475 
‘0478 
0480 
0483 


0289 


0292 
0294 
0297 
0300 

303 


0305 
“0308 
0311 
0314 
0317 


"0319 
‘0322 
0325 
*0328 
*0330 


0486 
0489 
0492 
"0494 
0497 


3 


“0500 * 
O03 ° 
0505 * 
"0508 * 
‘0511 ° 


‘0514 ° 
0517 
519 * 
0522 > 
0525 ° 


0528 - 
0530 - 
0533 - 
0536 
0539 ° 


0542 - 
0544 - 
‘Ob4T ° 
0550 - 
0558 - 


0555 ° 
‘0558 - 
Of61 - 
0564 ° 
“0567 - 


0569 ° 
0572 ° 
0575 ° 
“0578 ° 
0580 - 


0583 - 
0586 ° 
0589 - 
0592 - 
"0594 ° 


"0597 ° 
0680 - 
0603 ° 


0605 


0608 ° 


‘0611 - 
0614 ° 
‘0617 - 
"0619 
0622 - 


0625 . 
0628 - 
0630 - 
0633 - 
*0636 . 


*0639 - 
0642 ° 
0644 
0647 
0650 ° 


0653 ° 
“0655 ° 
0658 ° 
‘0661 - 
0664 ° 


Palas. 


OSAAM BONKO 


13 


5 


‘0833 
‘0836 
‘0839 


‘0842 


‘O844 


0847 
‘0850 
“0855 
“O85 
"0858 


0861 
‘O864 
‘0867 
*0869 


14* 0872 


15 
16 
17 
18 
19 


20 
21 
22 
23 
24 


25 


0875 
‘0878 
‘0880 
*0883 
0886 


‘0889 
"0892 
0894 
0897 
"0900 


0903 
0905 


26 
27 -0908 
S “0911 

9 -0914 


‘0917 
0919 
0922 
0925 
‘0928 


0930 
0933 
0936 
"0939 
0942 


0944 
0947 
0950 
*0953 
0955 


"0958 
0961 
"0964 
0967 
*0969 


0972 
"0975 
0978 
0980 
0983 


0986 
‘0989 
‘0992 
"0994 
0997 


Ghatikas. 


*1000 
1003 
“1005 
*1008 
‘1011 


1014 
‘1017 
"1019 
‘1022 
*1025 


*1028 
*1030 
*1033 
‘1036 
*1039 


"1042 
“1044 
1047 
"1050 
"1053 


1055 
"1058 
‘1061 
"1064 
*1067 


"1069 
°1072 
1075 
‘1078 
"1080 


1083 
"1086 
‘1089 
"1092 
"1094 


"1097 
*1100 
1103 
1105 
1108 


‘1111 
“1114 
1117 
1119 


*1122 


°1125 
*1128 
1130 


1133 


1136 


1139 
"1142 
“1144 
1147 
‘1150 


"1153 
*1155 
1158 
‘1161 
1164 


1167 
"1169 
*1172 
"1175 
"1178 


"1180 
‘1183 
“1186 
"1189 
"1192 


“1194 
°1197 
‘1200 
1203 
*1205 


*1208 
"1211 
“1214 
1217 
"1219 


1222 
‘1225 
"1228 
"1230 
"1233 


"1239 


vf 8 

1338 
"1336 
"1339 
1842 
1844 


"1347 
‘1350 
"1353 
"1355 
‘1358 


1361 
"1364 
1367 
"1369 
1372 


"1375 
1378 
1380 
"1383 
"1386 


1389 
"1392 
"1394 
1397 
"1400 


1403 
+1405 


1286 


1242 


"1244 


1247 


*1250 
1253 
*1255 
"1258 
1261 


*1264 
*1267 
°1269 
"1272 
1275 


1278 
"1280 


*1283 


"1286 


"1289 


1292 
"1294 
1297 
*1300 
1303 


1305 
1308 
1311 
1314 
1317 


1319 
1322 


"1325 
"1328 
"1330 


1408 
1411 
"1414 


"1417 
"1419 
"1422 
"1425 
"1428 


"1430 
"1433 
"1436 
"1439 
"1442 


1444 
°1447 
"1450 
*1453 
°1455 


"1458 
146] 

‘1464 
"1467 
"1470 


1472 
1475 
1478 
1480 
1483 


1486 
"1489 
"1492 
"1494 
1497 


*1500 
‘1403 
"1505 
‘1508 
‘1511 


‘1514 
1517 
‘1519 
°1522 
‘1525 


"1528 
“1530 
1533 
"1536 
*1539 


‘1542 
1544 
3547 
‘1550 
1553 


1555 
*1558 
*1561 
"1564 
“1567 


"1569 
"1572 
"1575 
"1578 
*1580 


"1583 


1586 
"1589 
"1592 
"1594 


‘1597 
‘1600 
‘1603 
‘1605 
‘1608 


1611 
1614 
1617 
1619 
1622 


"1625 
"1628 


1630 
1633 
"1636 


*1639 
1642 
"1644 


"1647 


1650 


"1653 
"1655 
"1658 
"1661 
1664 


Palas. 


OMWAAQA BMWNHRKO 


10 


1667 
"1669 
1672 
"1675 
1678 


1680 
‘1683 
‘1686 


‘1689 
"1692 


"1694 
*1697 
‘1700 


"1702 
1705 


1708 
1711 
"1714 
“1717 
1719 


*1722 
1725 
‘1728 
*1730 
"1733 


"1736 
1739 
"1742 
1744 
1747 


*1750 
*1753 
"1755 
“1758 
"1761 


1764 
1767 
"1769 
1772 
“1775 


1778 
1780 
1783 
1786 
"1789 


1792 
"1794 
1797 
*1800 
*1803 


*1805 


*1808 


“1811 
"1814 
"1817 


*1819 
1822 
*1825 
"1828 
"1830 


Ghatikas., 


11 


1833 
‘1836 
*1839 
*1842 
"1844 


1847 
*1850 
"1853 
*1855 
*1858 


1861 
"1864 
‘1867 
"1869 
1872 


*1875 
*1878 
*1880 
"1883 
*1886 


"1889 
"1892 
*1894 
1897 
"1900 


1903 
1905 
“1908 
"1911 
"1914 


"1917 
1919 
"1922 
1925 
1928 


1930 
"1933 
1936 
"1939 
"1942 


1944 
*1947 
*1950 
1953 


"1955 


1958 
*1961 


°1964 


1967 
*1969 
"1972 


"1975 
“1978 


1980 


"1983 


*1986 
“1989 
"1992 
"1994 
"1997 


12 


*2000 
2008 
2005 
2008 
‘2011 


‘2014 


‘2017 


*2019 
*2022 
2025 


2028 
*2030 


203% 
*2036 
2039 


2042 
"2044 
*2047 
*2050 
*2053 


*2055 
*2058 
“2061 
*2064 
*2067 


“2069 
2072 
*2075 
-2078 
“2080 


*2083 
‘2086 
*2089 
"2092 
*2094 


*2097 
*2100 
*2103 
*2105 
2108 


*2111 
"2114 


‘2117 
“2119 - 
°2122 - 


*2125 


*2128 - 
*2130 ° 
2133 ° 
2136 ° 


2139 - 
*2142 ° 
"2144 ° 
“2147 
*2150 ° 


2153 - 
"2156 ° 
"2158 °2: 
"2161 ° 
2164 ° 


14 


2333 
‘QA36 
‘2339 
2342 
"2344 


13 


2167 
‘2169 
"2172 
‘2175 
‘2178 


*2180 
*2183 
‘2186 
‘2189 
*2192 


*2347 
"2350 
*2353 
*2355 
+2358 


*2361 
‘2364 
2367 
2369 
2372 


2194 
‘2197 
*2200 
*2208 
"2205 


*2208 
*2211 
*2214 
‘2217 
*2219 


2375 
2378 
*2380 
*2383 
‘2386 


‘2389 
2392 
"2394 
*2397 
"2400 


"2222 
*2225 
*2228 
°2230 
2233 


"2403 
*2405 
*2408 
"2411 
"2414 


*2236 
*2239 
29492 
"2244 
"2247 


*2250 
2253 
°2255 
*2258 
*2261 


2417 
"2419 
2422 
2425 
2428 


*2264 *2430 
*2267 °2433 
"2269 °2436 
"2272 *2439 
"2275 2442 


"2444 
"2447 
*2450 
*2453 
"2455 


*2278 
*2280 
2283 


"2458 
2461 
"2464 
*2467 
*2469 


+ 2472 
"2475 
2478 
"2480 


*2486 
*2489 
"2492 
"2494 
°2497 


*2483 - 


7) 
r. 
ow 


OBNAG BMWNKO 


2530 *2697 -2864 *3030 *3 
2533 *2700 2867 °3033 
2536 °2703 -2869 °3036 - 
2539 2705 °2872 3039 - 


‘9542 -2708 -2875 *3042 3 
‘2544 °2711 *2878 °3044 - 
‘2547 +2714 °2880 *3047 - 
2550 °2717 -2883 °3050 38 
‘2553 +2719 °2886 °3053 °3% 


we 


Ghatikas, 


15 16 17 18 


‘2500 *2667 -2833 *3000 
2503 *2669 *2836 *3002 * 
‘2505 °2672 °2839 3005 
2508 +2675 2842 °3008 * 
‘2511 *2678 °2844 ‘3011 


‘2514 *2680 *2847 -3014 ° 
‘2517 *2683 -2850 *3017 
*2519 2686 *2853 °3019 3 
2522 *2689 °2855 *3022 3 
2525 *2692 °2858 *3025 ° 


"2528 2694 *2861 °3028 - 


2555 *2722 2889 °3055 °39 
‘2558 °2725 2892 3058 -3% 
‘2561 °2728 +2894 *3061 -3% 
2564 ‘2730 -2897 *3064 °3% 
2567 °2733 *2900 *3067 °32 


2569 -2736 2903 °3069 -32 
2572 °2739 *2905 *3072 °32 
2575 °2742 -2908 *3075 °32 
‘2578 *2744 -2911 -3078 *39 
2580 °2747 *2914 3080 °3: 


2588 °2750 °2917 3083 °3% 
*2586 °2753 -2919 °3086 °3: 
2589 -2755 °2922 °3089 °35 
2592 *2758 +2925 °3092 °3% 
"2594 


"2597 
2600 °2767 *2933 *3100 °35 
*2603 


2761 *2928 °3094 °3: 
-2764 -2930 °3097 °3% 


2769 °2936 °3103 °35 
2772 +2939 °3105 °3: 
2775 *2942 °3108 °35 


2778 °2944 *3111 -35 
2780 °2947 3114 °35 
2783 -2950 °3117 °3: 
*2786 2953 °3119 °3: 
*2789 *2955 *3122 °3! 


*2792 +2958 *3125 ‘3: 
2794 +2961 °3128 3: 
‘2797 +2964 °3130 °3' 
"2800 *2967 °3133 °3: 
2803 °2969 °3136 *3: 


2805 °2972 °3139 *3: 
*2808 °2975 °3142 °3: 
2811 *2978 *3144 °3. 
"2814 +2980 °3147 °3: 
*2817 *2983 °3150 °3: 


2819 +2986 *3153 °3: 
"2822 +2989 *3155 °3: 
"2825 *2992 *3158 3: 
‘2828 -2994 *3161 °3: 
"2830 +2997 *3164 *3 


|e: 


N.B.—tThe same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


Ghatikas. 


Palas. 


20 21 22 23 24 


“3333 *3500 ° 
+3336 °3503 ° 
“3339 °3505 ° 
+3342 -3508 ° 
"3344 °3511 ° 


“3347 +3514 
*3350 3517 
*3353 °3519 
*3355 +3522 
3358 +3525 


*3361 °3528 
*3364 °3530 
*3367 °3533 
*3369 +3536 
*3372 +3539 


°3375 -3542 
"3378 -3544 
"3380 +3547 
*3383 +3550 
*3386 °3553 


*3389 +3555 
"3392 +3558 
3394 -3561 
*B397 +3564 
*3400 +3567 


*3403 +3569 
*3405 -3572 
"3408 +3575 
*3411 -3578 
*3414 +3580 


'B417 +3583 
*B419 “35.86 
‘B422 +3589 
"8425 +3592 
"3428 +3594 


*3430 °3597 
*3433 °3600 
*3436 °360% 
"3439 +3605 
"3442 -3608 


"3444 -3611 
“SALT 3614 
*3450 °3617 
"3453 °3619 
"3455 +3622 


"3458 +3625 
"3461 +3628 
"3464 °3630 
3467 +3633 
"3469 3636 


3472 +3639 
*B475 *3642 
+3478 °3644 
3480 *3647 
3483 °3650 


*3486 °3653 
3489 °3655 
*3492 °3658 
3494 °3661 


‘8497 °3664 °3830 °3997 4164 59 °4330 - 


3680 
3683 
3686 
*3689 
3692 


"3694 
*3697 
*3700 
*3703 
3705 


*3708 
3711 
3714 
*3717 
*3719 


3722 
3725 
°3728 
*3730 
3733 
*3736 
3739 
"BT42 
"3744 


"3755 
*3758 


‘3778 


*3803 


3808 


3667 
3669 
3672 
3675 
3678 


*3833 ° 
3836 ° 
3839 ° 
"3842 ° 
"3844 - 


"3847 
*3850 ° 
*3853 


"3858 - 


"3864 ° 
*3867° 
*3869 ° 


*3875 


"3892 - 


*3905 
*3908 
*3911 
"3747 °3914 
3917 
*3919 
*3922 
*3925 
*3928 


3750 
°3753 


“3761 


3764 
"3767 
3769 
°3772 
*3775 


3930 
3933 
3936 
"3939 
“3942 
“3944 
“3947 
‘3950 
3953 
‘3955 


*3720 
3783 
"3786 
*3789 


3792 
"3794 
“3797 
*3800 


3958 
3961 
"3964 
3967 
3969 


*3972 
"3975 
3978 
"3990 
°3983 


3805 


3811 
"3814 
3817 


"3819 °3986 
*3822 °3989 
3825 °3992 
3828 3994 


*3855 +4022 


*3872 ° 


*3878 - 
*3880 - 
3883 ° 


"3889 - 


"3894 ° 
3897 - 
*3900 - 


-4111 40 
4114 41 
4117 42 


4000 
4003 
4005 
4008 
4011 


4014 
4017 
4019 


on 708 


4025 


3861 -4028 10 - 


Ghatikas. 


25 26 27 28 


"4183 
"4186 
"4189 
"4192 


4194 


4030 14 °4197 
4033 12 °4200 


4036 13 ° 


"4042 15° 
4044 16 -4211 
4047 17° 
4050 18 °4217 
*3886 *4053 19° 


4064 23 °- 


*3903 +4069 25° 
‘4072 26° 
"4075 27 ° 
*4078 28 > 


4039 14° 


4055 20 ° 
4058 21 - 
4061 22° 


4067 24° 


4203 
4205 


4208 
4214 
4219 


4222 
4225 
4228 
4230 
4233 


4236 
4239 
4242 
4244 


"4080 29 °4247 


-4097 35° 
*4100 36° 
4103 37 


4105 38 


‘4108 39° 


4119 43 
4122 44 


4125 45 
4128 46 
4130 47 
4133 48 
4136 49 


4139 50 


4142 51 


4144 52 
4147 53 
4150 54 


4153 55 


4155 56 
4158 57 *4325 °4492 °4658 
4161 58 °4328 4494 4661 
4497 °4664 °4830 '4997 69 ° 


"4083 30 °4250 
4086 31° 
"4089 32 4255 
"4092 33 ° 
"4094 34° 


4253 


4258 
4261 


4264 
4267 


“4269 


“4272 
4275 


4278 
"4280 
“4283 
"4286 


“4289 


*4292 
"4294 


"4297 
4300 
"4303 


4305 
"4308 
“4311 
4314 
4317 


“4319 


"4322 


“4375 


4389 
*4392 
"4394 
"4397 


4405 
“4408 
*4411 


“4417 
“4419 
"4422 
"4425 


"4433 


O °4167 °4333 °4500 
1 °4169 °4336 °4503 
2 °4172 °4339 +4505 
3 °4175 °4342 °4508 
4 °4178 °4344 -4511 


5 *4180 4347 4514 
“4350 *4517 
"4353 °4519 


4355 °4522 
“4358 °4525 


"4361 °4528 
"4364 °4530 
“4367 4533 
"4369 °4536 
"4372 +4539 


4542 
“4544 
"4547 
4550 
4553 


"4378 
"4380 
4383 
"4386 


"4555 
"4558 
4561 
4564 
"4400 °4567 
4403 °4569 
"4572 
"4575 
"4578 
“4414 +4580 
4583 
"4586 
*4589 
4592 
"4428 -4594 
"4597 
4600 
-4603 
°4605 
4608 


"4431 


*4436 
"4439 
"4442 


“4444 
“A447 
*4450 
"4453 
“4455 


4611 
4614 
4617 
4619 
"4622 


"4625 
4628 
"4630 
4633 
4636 


“4458 
446) 
“4464 
"4467 
4469 


°4639 
"4642 
4644 
"4647 
4650 


"4472 
"4475 
"4478 
4480 
4483 


“4486 
44.89 


"4653 
“4655 


"4667 
"4669 
4672 
*4675 
*4678 


4680 
4683 
4686 
4689 
4692 


*4694 
4697 
-4700 
°4703 
4705 


*4708 
"4711 
“4714 
4717 
“4719 


"4722 
"4725 
4728 
-4730 
4733 


"4736 
*4739 
"4742 
“4744 
"4747 


"4750 
"4753 
*4755 
"4758 
"4761 


"4764 
"4767 
4769 
"4772 
"4775 


“4778 
"4780 
"4783 
"4736 
"4789 


"4792 
"4794 
"4797 
4800 
4803 


4805 
4808 
"4811 
"4814 
4817 


4819 
"4822 
4826 
4828 


4833 


Palas, 


4836 
4839 
4842 
4844 


"4847 
-4850 
*4853 
4855 
-4858 


OONHH MONRO 


-4861 10 
“4864 11 
4867 12 
-4869 13 
‘4872 14 


4875 15 
*4878 16 
4880 17 
4883 18 
"4886 19 


-4889 20 
-4892 21 
4894 22 
4897 23 
-4900 24 


4903 25 
-4905 26 
-4908 27 
4911 28 
4914 29 


-4917 30 
-4919 31 
4922 32 
4925 33 
4928 34 


‘4930 35 
4933 36 
-4936 37 
4939 38 
4942 39 


4944 40 
4947 41 
4950 42 
‘4953 43 
‘4955 44 


4958 45 
4961 46 
4964 47 
-4967 48 
4969 49 


-4972 50 
-4975 61 
‘4978 52 
-4980 53 
4983 54 


°4986 55 
"4989 56 
‘4992 57 
4994 58 


30 


“5000 
"5003 
"6005 
"5008 
‘6011 


“5014 
*5017 
“5019 
"5022 
5025 


*5028 
*5030 
5033 
"5036 
*5039 


"5042 
‘B04 
"5047 
*5050 
"6053 


"5055 
"5058 
‘5061 
"5064 
5067 


"5069 
"6072 
"5075 
"5078 
"50380 


5083 
"5086 
*BO89 
"5092 
"5094 


‘5097 
5100 
5103 
*5105 
*B108 


*BLAL 
‘D114 
*5117 
*b119 
"5122 


"6125 
*5128 
*5130 
*6133 
°b136 


5139 
5142 
*b144 
"6147 
"5150 


"5153 
5155 
5158 
"*b161 


5164 


Ghatikas. 


31 


5167 
5169 
*B1L72 
*b175 
‘5178 


‘5180 
‘5183 
*5186 
"5189 
"5192 


*B194 
*5197 
*5200 
5203 
*5205 


“5208 
“5211 
"5214 
*6217 
°3219 


"5222 
*5225 
"5228 
*5230 
"5233 


"5236 
"5239 
"5242 
"5244 
"5247 


*5250 
"5253 
*5205 
*6258 
5261 


*b264 
"5267 
*5269 
6272 
6275 


‘5278 
"5280 
"5283 
5286 
"5289 


*b292 
"b294 
*b297 
5300 
5303 


6305 
*5308 
*6311 
"6314 
6317 


"6319 
5322 
"6326 


; 


32 33 34 


5333 
"5336 
"5339 
"6342 
"bS44 


"A347 
"5350 
"5353 
*5355 
"5358 


"5361 
"5364 
5367 
*5369 
"6372 


*b375 
5378 
*5380 
5383 
"5386 


*5389 
"5392 
"5394 
*6397 
*5400 


"5403 
*5405 
"5408 
“5411 
"5414 


"5417 
“5419 
"5422 
"5425 
"5428 


5431 
"5433 
"5436 
"5439 
‘D442 


5444 
*H447 
*5450 
"5453 
*b455 


5458 
*b461 
"5464 
6467 
"5469 


*b472 


‘BAT © 


"5478 
*b480 
"5483 


"5486 
"5489 
"5492 


5328 °5494 


6330 °5497 °6664 ° 


*5500 
*5503 
"5505 
"5508 
‘BB11 


"5514 
*B517 
*b519 
"5522 
"5525 


‘5528 
‘5530 
5533 
"5536 
*b539 


"5542 
"5544 
"5547 
"5550 
*B553 


‘5555 
5558 
"5561 
"5564 
"5567 


"5569 
"9572 
"5575 
5678 
"D580 


5583 
"5586 
‘B589 
"5592 
"5594 


‘BB 97 
‘6600 
5603 
*B605 


"5608 


5611 
5614 
"5617 
*b619 
5622 


6625 
5628 
5630 
5633 
6636 


*b639 
5642 
“5644 
"6647 
*5650 


‘5653 
5655 
"6658 
6661 


5667 
°5669 
"BAT2 
"5675 
‘5678 


"5680 
"5683 
"5686 
"5689 
5692 


OONGBHG MWNHRO 


5694 10 


‘5697 11 


‘5700 12 
5703 13 
‘5705 14 


5708 15 


‘5711 16 


‘5714.17 
‘5717 18 
5719 19 


‘5722 20 
5725 21 
‘5728 22 
5730 23 
6733 24 


5736 25 
"56739 26 
‘5742 27 
‘5744 28 
‘5747 29 


‘5750 30 
6753 31 
‘5755 32 
"5758 33 
5761 34 


‘6764 35 
‘5767 36 
5769 37 
5772 38 
‘5775 39 


‘5778 40 
‘56780 41 
5783 42 
‘6786 43 
6789 44 


‘6792 45 
*b794 46 
‘6797 47 
‘5800 48 
5803 49 


"5805 50 
‘5808 51 
‘5811 52 
‘5814 53 
‘5817 54 


‘5819 55 
5822 56 
5825 57 
56828 58 
5830 69 °5997 °6164 -6330 °6497 "6664 


Ghatikas. 


35 36 37 38 39 


5833 
5836 
"5839 
"5842 
"5844 


5847 
"D850 
5853 
"5855 
"5858 


*5861 
"5864 
"5867 
"5869 
"5872 


‘5875 
“5878 
"5880 
"5883 
5886 


"5889 
"5892 
"5894 
"5897 
“5900 


*5903 
5906 
5908 
“5911 
5914 


"5917 
*6919 
"5922 
5925 
5928 


"5930 
"5933 
5936 
"5939 
‘5942 


*b944 
*H947 
‘6950 
"5963 
"5955 


5958 
“5961 
“5964 
"5967 
"5969 


5972 
*B9T75 
*5978 
“5980 
“5983 


“5986 
‘5989 
5992 
‘6994 


“6000 
6003 
6005 
‘6008 
°6011 


6014 
‘6017 
‘6019 
6022 
6025 


6028 
-6030 
6033 
6036 
*6039 


"6042 
“6044 
‘6047 
6050 
6053 


6055 
"6058 
*6061 
6064 
*6067 


*6069 
‘6072 
‘6075 
-6078 
“6080 


6083 
6086 
‘6089 
"6092 
"6094 


*6097 
‘6100 
*6103 
"6105 


*6108 


‘6111 
‘6114 
6117 


*6119 
*6122 


*6125 
6128 
‘6130 
6133 
6136 


°6139 
*6142 
"6144 
"6147 
*6150 


*6153 
*6155 
"6158 
‘6161 


6167 
°6169 
*6172 
6175 
°6178 


*6180 
6183 
6136 


*6189 ° 
*6192 ° 


"6194 
°6197 ° 
*6200 ° 
°6208.° 
6205 ° 


6208 ° 
6211 °6378 


"6214 ° 


6217 ° 
6219 ° 


*6222 
*6225 ° 
6228 - 
6230 ° 
6233 ° 


6236 ° 
6239 - 
“6242 - 
"6244 ° 
"6247 ° 


6250 ° 
6253 ° 
°6255 ° 
6258 ° 
-6261 ° 


“0264 ° 
*6267 ° 
*6269 ° 
°6272 ° 
*6275 ° 


6278 ° 
‘6280 ° 
6283 ° 
6286 
‘6289 ° 


*6292 
"6294 ° 
°6297 - 
*6300 - 
6303 - 


6306 - 
*6308 - 
“6311: 
6314 ° 
‘6317 - 


6319 - 
6322 - 
°6326 - 
6328 ° 


°6333 -6500 
'6336 °6503 
°6339 °6505 
*6342 *650% 
"6344 6511 


°6347 °6514 
"6350 °6517 
°6353 -6519 
6355 °6522 
6358 -6525 


6361 
6364 
6367 
6369 
6372 


6528 
6530 
"6533 
"6536 
6539 


"6542 
"6544 
6547 
"6550 
6553 


"6555 
"6558 
6394 6561 
6397 6564 
6400 6567 


6375 


6380 
6383 
6386 


6389 
6392 


6403 6569 
6405 6572 
6408 °6575 
6411 -6578 
6414 -6&8U 


641y 6583 
6419 -6586 
6422 *6589 
6425 *6592 
6428 °6594 


6431 °6597 
6433 -6600 
6436 °6603 
6439 6605 
6442 6608 


6444 *6611 
6447 6614 
6450 °6617 
6453 6620 
6455 °6622 


6458 -6625 
6461 °6628 
6464 °6630 
6467 °6633 
6469 °6636 


6472 °6639 
6475 6642 
6478 "6644 
6480 °6647 
6483 °6650 


6486 °6653 
6489 °6655 
6492 6658 
6494 6661 
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TABLE XIX:—Ghatikas and Palas (Naligais and Yinadis) as Fractions of a day.—conid. | 


N.B.—'The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


Ghatikas., 


40 41 42 43 


6667 °6833 “7000 °7167 
6669 °6836 “7003 °7169 
6672 °6839 °7006 “7172 
6675 *6842 °7008 °7175 
6678 ‘6844 “7011 +7178 


“6680 °6847 °7014 °7180 
*6683 "6850 “7017 +7183 
+6686 *6853 °7019 *7186 
“6689 °6855 “T7022 *7189 
*6692 "6858 “7025 *7192 


6694 *6861 “7028 “7194 
6697 “6864 “7030 7197 
*6700 *6867 “7033 +7200 
6703 *6869 *7036 *7208 
‘6705 °6872 *7039 +7205 


6708 °6875 *7042 -7208 
“6711 °6878 *7044 *7211 
*6714 *6880 -7047 +7214 
“6717 °6883 *7000 °7217 
6719 "6886 “7053 *7219 


*6722 °6889 °7055 *7222 
"6725 °6892 7058 ‘7225 
6728 '6894 ‘7061 *7228 
6730 ‘6897 °7064 °7230 
‘6733 °6900 -7067 °7233 


“6736 *6903 -7069 -7236 
6739 °6905 *70T2 *7239 
6742 '6908 “7075 *7242 
6744 “6911 *7U73 "7244 
6747 *6914 “7080 °7247 


6750 6917 -70838 °7250 
6753 *6919 *7086 °7253 
"6755 °6922 “7089 “7255 
6758 °6925 “7092 °7258 
6761 °6928 °7094 °7261 


"6764 °6930 “7097 °7264 
“6767 °6933 °7100 ‘7267 
"6769 °6936 °7103 “7269 
*6772 6939 °7105 °7272 
6775 °6942 °7108 °7275 


“6778 °6944 -7111 -7278 
6780 °6947 ‘7114 ‘7280 
6783 °6950 ‘7117 “72383 
6786. °6953 °7119 -7286 
"6789 °6956 °7122 *7289 


6792 °6958 °7125 °7292 
6794 *6961 “7128 °7294 
"6797 6964 °7130 :7297 
6800 °6967 °7133 “7300 
6803 °6969 -7136 “7303 


*6806 *6972 *7189 °7305 
6808 6975 -7142 °7308 
*6811 ‘6978 -7144 *7311 
6814 *6980 -7147 °7314 
*6817 *6983 -7150 °7317 


6819 ‘6986 -7153 °7319 
‘6822 °6989 -7155 °7322 
"6825 “6992 -7158 “7325 
6828 ‘6994 -7161 ‘7328 
6830 “6997 -7164 “7330 


44 


‘7333 
‘7336 
*7339 
"7342 
‘7344 


"7347 
"7350 
“7363 
7356 
"7358 


‘7361 
‘7364 
7367 
‘7369 
*7372 


*1375 
‘7378 
‘7380 
°7383 
"7386 


"7389 
*7392 
*7394 
7397 
"7400 


"7403 
"7405 
‘7408 
“7411 
"7414 


"7417 
‘7419 
"7422 
"7425 
"7428 


‘7430 
*7433 
‘7436 
‘7439 
"7442 


7444 
‘7447 
"7450 
7453 
7455 


"7458 
‘7461 
"7464 
"7467 
‘7469 


"7472 
“7475 
"7478 
"7480 
‘7483 


"7486 
“74.89 
"7492 
"7494 
7497 


Palas. 


CeRAIAG MONK OS 


‘7680 
‘7683 
"7686 
*7689 
*7692 


*7694 
*769T 


mr 6 he 


"7725 


"7744 
“7747 


‘7750 
*7753 


‘7311 
"7814 
‘7817 


‘7819 
*7822 
"7825 
"7828 
°7830 


Ghatikas, 


46 47 48 49 


‘7667 +7833 «8000 °8167 
‘7669 *7836 +8003 *8169 
‘1672 
‘7675 
‘1678 


*7839 
"7842 
"7844 


*8005 
*8008 
8011 


*B172 
8175 
*8178 


"7847 
‘7860 
7853 
*7855 
*7858 


*8180 
*8183 
"8186 
*8189 
*8192 


"8014 
*8017 
"8019 
"8022 
*8026 


‘8028 
*8030 
8033 
8036 
*8039 


8042 
“8044 
*8047 
8050 
*8053 


‘7861 
*7864 
*7867 
‘7869 
°7872 


8194 
"8197 
*8200 
*8203 
*8206 


‘7700 
‘7703 
°7705 


*7708 
‘7711 
"771% 


7875 
7878 
‘7880 
*7883 
"7886 


*8208 
*8211 
"8214 
8217 
°7719 "8219 
*8222 
"8225 
*8228 
*8230 
"8233 


°7722 *7889 
"7892 
‘7894 
*7897 


°7900 


°8055 
*8058 
"8061 
*8064 
*8067 


7728 
*7730 
7733 
‘7736 
7739 
"7742 


*79.03 
°7905 
*7908 
“7911 
‘7914 


8069 
8072 
*8075 
°8078 
*8080 


8236 
*8239 
"8242 
"8244 
8247 


8083 
*8086 
"8089 
"8092 
"8094 


*8250 
°8253 
*8255 
*8258 
"8261 


‘7917 
°7919 
"7922 
*7925 
7928 


*7755 
‘T7758 
‘7761 


“7764 
“7767 
“7769 
“T172 
‘1775 


*8097 
*8100 
*8103 
*8105 
*8108 


"8264 
*8267 
"8269 
"8272 
*8275 


*7930 
"7933 
‘7936 
"7939 
7942 


‘7778 
7780 
7783 
*7786 
‘7789 


‘7944 
‘T1947 
‘7950 
"7953 
"1955 


‘8278 
“8280 
"8283 
‘8286 
8289 


‘8111 
"8114 
"8117 
*8119 
"8122 


*8125 
*8128 
*8130 
"5133 
8136 


"7792 
"7794 
‘T7797 
“7800 
‘7803 


“8292 
“8294 
‘8297 
8300 
“8303 


‘7958 
“7361 
‘7964 
‘7967 
‘7969 


*7805 
7808 


‘7972 
“1975 
‘7978 
‘7980 
‘7988 


8139 
*8142 
"S144 
*S147 
*8150 


*8305 
°8308 
*8311 
°8314 
°8317 


*8319 
*8322 
8325 
"8328 
8330 


‘7986 
‘7989 
"7992 
"1994 
7997 


"8153 
"8155 
*8158 
"8161 
8164 


: 


CoONAHSG RWHKO 


*B333 
8336 
8339 
"8342 
8344 


8347 
*8350 
*B353 
*8355 
*8358 


*8361 
"8364 
83367 
8369 
°8372 


8375 
8378 
‘8380 
8383 
*8386 


*8389 
8392 
8394 
8397 
8400 ° 


"8403 
*8405 
‘8408 
"8411 
"8414 


"8417 
"8419 ° 
"8422 
8425 
*8428 


8430 
8433 
8436 
8439 
“3442 


8444 
"8447 
8450 
"8453 
*8455 


*8458 
8461 
°8464 
*8467 
"8469 


"8472 
8475 
8478 
*8480 
*8483 


8486 
*8489 
*8492 
"8494 
‘8497 ° 


50 


Ghatikas, 


51 


"8500 
*8503 
*B505 
*8508 
B51) 


"8514 
"8517 
*B519 
"8522 
*B525 


3528 
"8530 
8533 
"8536 
"8539 


8542 
8544 
8547 
*8550 
8553 


*B555 
8558 
‘8561 
8664 


567 


*8569 
*8572 
*8575 
8578 
*8580 


"8583 


586 


"8589 
"8592 
"8594 


"8597 
"8600 
38603 
*8605 
"8608 


*8611 
"$614 
*8617 
*8619 
*8622 


"8625 
*8628 
8630 
8633 
*&636 


‘8639 
"8642 
"8644 
"8647 
*8650 


8653 
"8655 
8658 
‘8661 


8664 


52 53 654 


8667 
8669 
"8672 
8675 
‘8678 


‘8680 
"8683 
8686 
"8689 
"8692 


‘8694 
‘8697 
*8700 
*8703 
8705 


‘8708 
“8711 
"8714 
8717 
‘8719 


8722 
8725 
8728 
*8730 
8733 


8736 
8739 
"8742 
°8744 
8747 


*875 

8753 
8755 
*8758 
8761 


"8764 
8767 


"8769 


*8772 
*8775 


‘8778 


*8780 
8783 
"S786 
“8789 


"8792 
"8794 
“8797 
*8800 
"8803 


"8805 
"8808 
“8811 
*8814 
*8817 


8819 
*8822 
*8825 
*8828 
8830 


‘8833 
*B836 
*BBS9 
"8842 
"8844 


*8847 
"8850 
"8853 
"8855 
*8858 


*8861 
*8864 
"8867 
8869 
8872 


"8875 
8878 
*8880 
"8883 
"8886 


8889 


"8892 
8894 
8897 
8900 


"8903 
*8905 
"8908 
8911 
"8914 


‘S917 
"8919 
"8922 
*8925 
*8928 


*8930 
8933 
*$936 
"8939 
"8942 


"8944 
"8947 
*8950 
"8953 
"8955 


"8958 
"8961 
"8964 
"8967 
* 8969 


‘8972 
‘8975 
“8978 
+8980 
+8983 


*8986 
*8989 
"8992 
"8994 
"8997 


“9000 
‘9003 
"9005 
*9008 
*yO1L 


‘9014 
"9OLT 
*yO1g 
"9022 
"9025 


“9028 
"9030 
9033 
*9036 
"9039 


"9042 
“9044 
"9047 
"9050 
"9053 


*9055 
"9058 
9061 
"9064 
*9067 


‘9069 
‘9072 
*9075 
‘9078 
“9080 


*9083 
"9086 
“9089 
"9092 
"9094 


‘9097 
9100 
9103 
"9105 
"9108 


‘9111 
"9114 
“9117 
‘9119 
"9122 


9125 
"9128 
"9130 
9133 
‘9136 


*9139 
"9142 
"9144 
"9147 
"9150 


"9153 
"9155 
9158 
“9161 
9163 


i 


ONAAHAG AWNKO 


Ghatikas, 


55 56 57 58 & 


‘9167 
"9169 
Y172 
"9175 
‘9178 


‘9180 
"9183 
‘9186 
9189 
"9192 


"9194 
"9197 
9200 
9203 
"9205 


*9208 
*9211 
"9214 
‘9217 
"9219 


"9222 
"9225 
9228 
*9230 
9233 


"9236 
"9239 
"9242 
"9244 
‘9247 


"9250 
9253 
-9255 
"9258 
9261 


"9264 
*9267 
"9269 
°9272 
°9275 


°9278 
9280 
"9283 
"9286 
*9289 


"9292 
“9294 
"9297 
*9300 
*9303 


*9305 
"9308 
‘9311 
"9314 
°9317 


"9319. 


"9322 
"9325 
"9328 
"9330 


9333 
"9336 
"9339 
"9342 
"9344 


9847 
"9350 
"9353 
9355 
9358 


9361 
"9364 
"9367 
‘9369 
"9872 


9375 
‘9378 
"9380 
"9383 
"9386 


"9389 
"9392 
"9394 
*9397 
"9400 


"9403 
*9405 
“9408 
“9411 
"9414 


"9417 
"9419 
"9422 
"9425 
"9428 


$430 
"9433 
*9436 
"9439 
"9442 


"9444 
"9447 
"9450 
"9453 
"9455 


*9458 
‘9461 
“9464 
"9467 
"9469 


"9472 
"9475 * 
"9478 * 
*9480 ° 
*9483 ° 


"9486 ° 
"9489 - 
*9492 ° 
"9494 ° 


"9500 
"9503 
“9505 
9508 
9511 


“9514 
*951T 
9519 
"9522 
9525 


"9528 
"9530 


"9533 * 
"9536 * 
"9539 * 


"9542 ° 
"9544 - 


"9547 
"9550 
"9553 


"9555 
"9558 
"9561 
"9564 
"9567 


"9569 
"9572 
"9575 
‘9578 
"9580 


"9583 
"9586 
"9589 
"9592 
"9594 


"9597 
“9600 
"9603 
"9605 
"9608 


“9611 
‘9614 
‘9617 
"9619 
*9622 


"9625 
"9628 
*9630 
"9633 
"9636 


"9639 


9642 
9644 
9647 
9650 


9653 
9655 
9658 
9661 


“9667 *9! 
9669 “9 
"9672 9 
"96T5 *9) 
9678 +91 


"9680 *9! 
9683 *9 
“9686 *9! 
“9689 *9f 
"9692 *9! 


"9694 ° 
‘9697 * 


9714 °9! 
“OT1T “9 
"9719 *98 


"9722 °9! 
"9725 °9 
"9728 -98 
“9730 “9 
"9733 9 


"9736 °9§ 
"9739 -9S 
“9742 9S 
"9744 °9f 
"9747 °9S 


"9750 -9$ 
‘9753 °9S 
"9755 *98 
"9758 -9¢ 
"9761 -9¢ 


9764 -9§ 
“9767 -99 
"9769 9g 
‘9772 °99 


"9775 °99 


‘9778 -99 
“9780 “99 
"9783 °99 
‘9786 °99 
"9789 -99 


"9792 -99 
"9794 °99 
"9797 °99 
“9800 °99 
“9803 *99 


“9806 °99 
"9808 °99 
‘9811 *99' 
‘9814 *99 
‘9817 °99; 


"9819 +99. 
"9822 -99 
"9825 °99 
"9828 *99: 
"9497 "9664 ° 


9830 ‘99! 


tite detied 


2 0013888 


3 
4 


5 
6 
7 
8 


OO NHS BWONRO 6 


~ Oo 


0020833 
‘0027777 


0034722 
0041666 
0018611 
"0055555 


0062500 


0069444 
0076388 
0083333. 
*0090277 
*0097 222 


0104166 
-0111111 
°0113055 
“0125000 
0131944 


"0138888 
°0145833 
0152777 
"U159722 
0166666 


0178611 


‘0180555 
‘0187500 


0194444 
-0201388 


0208333 
0215277 
0222222 
0229166 
0236111 


0243055 
‘0250000 
0256944 
‘0263838 
‘0270833 


0277777 
"0284722 
“0291666 
O293611 


"038055565 


0312500 
"0319444 
0326388 
0334333 
"U340277 


0347222 
"0354166 
‘US61I11 
*US638V55 
‘0375000 


“0381944 
*OS88S88 
0395833 


0402777 


TABLE XX:—Hours and Minutes as Fractions of a Day. 


Hours. 


1 


... °0416666 °0833333 ° 
4 0006944 ‘0423611 °0840277 ° 


0430555 °0847222 
0437500 *0854166 
0444444 ‘0861111 


0451388 
*0458333 
0465277 
"0472222 
0479166 


0486111 
0493055 
“0500000 
0506944 
0513588 


0520833 
"0527777 
0534722 
‘0541666 
"0548611 


0555555 
"0562500 
0569444 
*0576388 
05 83333 


0590277 
"V59T222 
064.166 
‘O611111 
"0618055 


“0625000 
"0631944 
0638888 
0645533 
06527 17 


0659722 
"0666666 
0673611 
*U630505 
*06875U0 


0694444 
0701388 
UTU8333 
‘0715277 
0722224 


‘0729166 
‘U7 46111 
"0743055 
‘UT5V0UUU 
0756944 


‘0763888 
0770833 
‘UTTTTTT 
"U784722 
"0791666 


0798611 
"U805055 
0512500 
“U819444 


yQ ‘0409722 0326388 


0868055 
*0875000 
"0881944 
"08883888 
0895833 


"0902777 
"09097 22 
0916666 
0923611 
09380555 


"0937500 
*0944444 
0951388 
*U953333 
0965277 


*0972222 
0979166 
0936111 
0993055 
*LUUUU0U 


"1006944 
1013588 
71020833 
"1027777 
*1034722 


*1041666 
*1048611 
*1005555 
°1062500 
"1069444 


°1076388 
"1083333 
"1090277 
"1097222 
"1104166 


*L111111 
"1110055 
*1125U00 
"1131944 
"11388838 


*1145833 
"1162777 
"LL597 22 
*1166666 
"1173611 


‘1180555 
"1187500 
"1Liv4444 
"1201388 


"1208383 


1215277 
"4222223 
1229166 
‘1236111 
1243085 


3 


1250000 
1256944 
1263888 


"1270833 
1277777 


*1284722 
*1291666 
"1298611 
13055 55 
"1312500 


*1319444 
1326388 
1333333 
1340277 
"1347222 


"1354166 
1361111 
°1363055 
"1375090 
"1351944 


"1388888 
1395833 
1402777 
"1409722 
"1416666 


"1423611 
*1430550 
"1437500 
"1444444 
°1451388 


1458333 
1465277 
1472222 
1479166 
"4486111 


1493055 
‘1500000 
"1506944 
"1513838 
"1520833 


*1527777 
°1544722 
°1541666 
1548611 
* 1055555 


1562500 
"1569444 
‘1576388 
"1585333 
"1590277 


1597222 
"1604166 
"LOLLL11 
‘1618055 
"1625000 
‘1631944 
"1635388 
1645333 


1602777 


"1659722 


Minutes. 


ao RPWNFRO 


6° 


4 


‘1666666 
1673611 
"1680555 
*1687500 
1694444 


‘1701388 


1708333 


my 1715277 


8° 


1722222 


g °1729166 


20° 
21° 


"1736111 
"1743055 
*1750000 
"1756944 
"1763888 


‘1770333 
1LTTTT77 
"1784722 
18 ‘1791666 
49 °1798611 


1805555 
18125v0 


2g 1819444 


23 
24 


1826388 
"1833333 


°1840277 
"1847222 
13854166 
“1861111 
*1868025 


‘187000 
*13381944 
"1888888 
"1895833 
"1902777 


"19097 22 
"1916666 
1923611 
1930555 
"1957500 


"1944444 
‘1Ly515388 
1958333 
‘1965277 
*1972222 


1979166 
‘L986111 
*L99SU55 
*200UC00 
"2006044 


*2013888 
202083 3 
*20277 77 
*2034722 
*2041666 


"2048611 
2055555 
2062500 
"2000444 
‘2076388 


Hours. 


5 


‘2083333 
‘2090277 
2097222 
*2104166 
‘2111111 


*2118055 
*2125000 
‘2131944 
*2138838 
2145833 


2152777 


"2159722 
2166666 
2173611 
*21380555 


‘2187500 
"2194444 
°2201 388 
*2208333 
°2215277 


*2222222 
°2229166 
°2236111 
"2244050 
*225U0U00 


2256944 
*2263888 
‘227083: 

2277777 


*2284722 
‘2291666 


"2305900 
*2312500 
*2319444 


‘2326388 
‘2533533 
‘2340277 
"2347222 
*2354166 


*2361111 
"2368055 
‘23888838 


"2395833 
2402777 


‘240y 722 


"4416666 
"2423611 


*24380555 
"2437500 
Yddatdd 
"24513588 
*2455833 


*2465277 
*2472222 
"2479166 
"2456111 
"2493005 


6 


*2500000 
2506944 
*25133888 
2520833 
°2527777 


°2534722 
"2541666 
*2548611 
*2555555 
*2562000 


°2569444 
*25 76388 
2583333 
2590277 
2097222 


2604166 
°2611111 
*2618055 
2625000 
*2631944 


*2638888 
*2645833 
"2652777 
"2659722 
2666666 


‘2673611 
*2680555 
*268 7500 
"2694444 
"2701388 


2708333 
"229611 * 


{19277 


‘2722222 
‘2729166 
‘2736111 


2743055 
"2700000 
"2756944 
‘2763885 
°2770833 


‘2777777 
"2784722 
*23TOUU0 * 
*2381944 “2798611 


"2800055 


*2812500 
"281444 
°282635838 
*28333 33 
‘2340277 


‘2847222 
°2854166 
‘2861111 
*2868055 
*25T5UV0 


"2881944 
‘ZBSSN38 
"2805833 
"2202777 
"2909722 


7 


2916666 
°2923611 
°2930555 
*293 7500 
"2944444 


*2951388 
2958333 
2965277 
"2972222 
*2979166 


*2986111 
*2993055 
* 3000006 
*3006944 
*3013888 


*3020833 
*3027777 
3034722 
*3041666 
"3045611 


*3055555 
*3062500 
"3069444 
‘3076388 
*3083333 


309027 7 
*309 7222 
3104166 
"$11 1111 
*3118055 


*3125000 
°31381944 
"3138883 
*$145833 
3152777 


*3159722 
"3166666 
“3173611 
*3180555 
*3187500 


73194444 
"3201388 


‘3215277 
‘BuvQ227 


3229166 
*S256111 
°3243059 
*3250000 
"3256944 


‘3263888 
‘3270833 
Dy. 
‘BUS47 22 
“3291666 


7777 


3298611 
*3805555 
*3312500 
‘O38 10444 
"8326558 


Minutes. 


OoONAM MBWHRO 


3437509 
3444444 
3451388 
3458333 
3465277 


3506944 
35135888 
*3520833 
*B527777 
3534722 


*3541666 
*3548611 
3550555 
*3562500 
"3069444 


“S61L1L11 
‘3618055 
38625000 
"3631044 
‘3638888 


°3645833 
*3652777 
‘3659722 
‘3666666 ° 
‘3673611 


3680555 
3687500 
“3604444 
"38701388 
3708333 


‘BT 15277 
57222292 
‘3729166 
‘ST36LL1 
3743055 * 


8 


*3433333 
3340277 
3347222 
3354166 
‘3361111 


*3368055 
‘3375000 
*3381944 
‘33838888 
*3395833 


*3402777 
3409722 
3416606 
*3423611 
*3430555 


*3472222 
3479166 
3486111 
*3493055 
*3500000 


35763838 
3583333 
“3590277 
38597222 


*3604166 


3791666 
"3798611 
*3806555 
°3812500 


*3854166 
*3861111 
3368055 
*3875000 
3881944 


*3888888 
°3895833 
*3902777 
*39097 22 
*39 16666 


3923611 
*3930555 
*3937500 
"3944444 
3951388 


3958333 
°3965277 
3972222 
"3979166 
*3986111 


*3993055 
“4000000 
"4006944 
“4013888 
“4020833 


4027777 
4034722 
4041666 
"4048611 
4055555 


*4062500 
4069444 
‘4076358 


"4090277 


“4097222 
4104166 
‘4111111 
"4115055 
4125000 


Hours. 


9 


*3750000 
O71 E6544 
“3763858 
*3770832 


3TTTTTT 


3784722 


°3819444 
°3826388 
*3833333 
*3840277 
3847222 


4053333 


“4131944 ° 
‘4138888 ° 
41453833 ° 
"$1 52777 


4159722 ° 


4270833 
A27777T 
"4284722 
*4291666 
*4293611 


*4305555 
°4312500 
*4319444 
‘4326338 
°4333333 


4340277 
4347222 
4354166 
“4361111 
"4368055 


*4375000 
4381944 
"4388888 
*4395833 
4402777 


*4409722 
“4416666 
"4425611 
"4430555 
*443 7500 


"4444444 
“4451388 
4458333 
"4465277 
"4472222 


"4479166 
4486111 
"4493055 
4500000 
"4506044 


"4513888 
*4520833 
4527777 
4534722 
4541666 


10 


4166666 
“4173611 
*4180555 
4187500 
"4794444 


4201388 


*4208333 


"4215277 


*4222222 
*4229166 


“4236111 
*4243055 
4250000 
"4256944 
4263585 


4548611 


eo ee fo 


4562500 


“A5SOU EEE * 


4570338 * 


11 


4583333 
"4590277 
4597229 
‘4604166 
‘4611111 


4618055 
“4625000 
4631944 
4638888 
4645833 


"4652777 
"4659722 
46666" 5 
‘4673611 
"4680555 


*4687500 
4694444 
4701388 
478333 
4715277 


"4.722222 
‘4729166 
4736111 
4743055 
“4750060 


"4756944 
4763888 
‘4770833 
“ATTT777 
4784722 


‘4791666 
“4798611 
*4805555 
*4812500 
"4819444 


"4826388 
4833333 
"4840277 
"4847222 
4854166 


"4861111 
4868055 
*4875000 
488 1944 
‘4888888 


“4895833 
“4002777 
"4909722 
*4916666 
"A923611 


"4930555 
“4937500 
“A444 
“4951388 
4958333 


“4965277 


"4972222 


4979166 
LYXG11L1 
4998055 


Minutes. 


2 


4 
3 


=e 


229 


Seconds 
of hours 
as frac- 
tions of 
a day. 


O° «34 

1 ‘00001 
2 °00002 
3 *00003 
4 ‘00005 


5 *00006 
6 °00007 
7 -00008 
8 :00009 
9 -00010 


19 90912 


a -WIiLs 
5 wU14 


13 00015 
14 -W0016 


15 ‘00017 
16 ‘00018 
17 00020 
18 -00021 
19 °00022 


20 ‘00023 
21 ‘00024 
_22 -00025 
23 °00027 
24 ‘00028 


25 °00029 
26 °00030 
27 ‘00031 
28 -00032 
29 °00034 


30 *00035 
32 -00036 
32 -000°7 
33 °00038 
34 -00039 


35 00040 
36 °00042 
37 *00043 
38 °00044 


39 


55 


00045 


*00046 
00047 
“00049 
00050 
“00051 


00052 
*00053 
‘00054 
"00055 
‘00057 


‘00058 
00059 
00060 
‘00061 
‘00062 


00064 


56 *O0065 
57 °00066 
58 ‘00U67 
59 °00068 


*5062500 


*D069444 


6097222 
"5104166 


*D 118055 


‘5000000 * 
‘5006944 - 
*DOLSSSB * 
5020838 * 
‘b027777 * 


56034722 * 
‘5041666 * 
‘HO*SGLL 5465277 
5055555 *5472222 
‘5479166 


*DOTE388 * 
56083333 ° 
*5090277 ° 
6513888 


54 


55 
56 


*b13888s ° 
5145833 ° 
*b152777 ° 
*B 159722 ° 
5166666 - 


‘DL73611° 
*5 180555 
*0187500 
“D1LU4444 
5201388 


*5208333 
6215277 
"522229 
*5229166 
‘6236111 


*5243055 
*5250000 
*H256944 
562638838 


TABLE XX :— Hours and Minutes as Fractions of a Day —conid. 


Hours, 


13 


5416666 
5423611 
5430555 


5437500 
b4t44444 


5451388 
5458333 


‘D4A86111 


5493055 
5500000 
55069 44 


6520833 
‘OLLLLLL °5527777 
*bd34722 
°5125000 * 
*D1S1944 ° 


5541666 
5548611 


5555555 
5562500 
5569444 
5576388 
5583333 


5590277 


5597222 
5604166 
*DOLILLL 
*5618055 


*5625000 
*563 1944 
"5638838 
*5645833 


5652777 


*5659722 
*5666666 
‘5673611 
5680555 


*5270833 °5687500 


‘B2Z77777 
*5284722 
*5291666 
*bZ986L1L 
*6305555 


*53 12500 


5694444 
*5701388 
°5 708333 
*D715277 
56722222 


*5 729166 


6319444 *5736111 


‘5326388 ° 
+5333333 ° 
-5840277 °5756944 


"5381944 - 
"6388888 - 


57 *5395833 - 


58 
59 


"6402777 - 
"6409722 - 


5743055 
5750000 


*§847222 °5763888 
5364166 °5770833 
*b361111° 
*5368055 
*5375000 - 


5777777 
5784722 
5791666 


5798611 
5805555 
5812600 
5819444 
5826388 


14 


‘6833333 ° 
‘6256944 
*6263885 
*6270833 
‘6277777 


*B840277 
"5847222 
‘DSD4166 
‘SS6LLLL 


“AS68055 
*6875000 
*‘HS81944 
‘H888888 
"5895833 


*5902777 
5909722 
56916666 
6923611 
"5930555 


*6937500 
‘b944444 
*5951388 
6958333 
5965277 


5972222 
5979166 
*HY86LLL 
5993055 
“6000000 


“6006944 
-6013888 
*6020833 
*6027777 
-6034722 


*6041666 
‘6048611 
*6055555 
*6062500 
"6069444 


*6076388 
*6083333 
*6090277 
*6097222 
"6104166 


‘6LL1111 
"6118055 
*6125000 
“6131944 
‘6138888 


*6145833 
°6152777 
*6159722 
*6166666 
‘6173611 


*6180555 
*6187600 
‘6194444 
‘6201388 
6208333 


*6215277 
*6222222 
*6229166 
6236111 
*6243056 


‘6284722 
*6291666 
"6298611 
*6305555 
*6312500 


"6319444 
*6326388 
*6333333 
*6340277 
*6347222 
*6354166 
‘OS61L1LLL 
*6368055 


*6375000 
"6351944 


Minutes. 


15 
6250000 


CeONOan BANKS 


10 
11 
12 
13 
14 


15 
16 
17 
18 
19 


*6388888 20 
°6395833 24 
°6402777 22 
°6409722 23 
‘6416666 24 


6423611 25 
‘6430555 26 
6437500 27 
"6444444 28 
*6451388 29 


‘6458333 30 
°6465277 31 
°6472222 32 
°6479166 33 
°6486111 34 


°6493055 35 


*6500000 36 


6506944 37 


°6513888 38 


‘6520833 39 


°6527777 40 
°6534722 41 
*6541666 42 
6548611 43 
°6556555 44 


*6562500 45 
"6569444 46 
°6576388 47 
6583333 48 
‘6590277 49 


°6597222 50 
6604166 54 
‘6611111 52 
°6618055 53 
‘6625000 54 


6631944 55 
‘6638888 56 
6645833 57 
‘6652777 58 
-6659722 59 


16 


6666666 


‘6674611 
°6680555 
‘6687500 
"6694444 


‘6701388 


‘6708333 
‘6715277 
*6722222 
‘6729166 


‘6736111 
*6 743055 
°6 750000 
"6756944 
‘6763888 


6770833 
“6777777 
*6784722 
*6791666 
‘6793611 


°6805555 
*6812500 
"6819444 
*6826388 
*6833333 


*6840277 
*6847222 
"6854166 
“OSOLLLL 
*6868055 


*6875000 
"68381944 
"6888888 
"6395833 
*6902777 


*6909722 
°6916666 
"6923611 
*6930555 
‘6937500 


6044444 
6951388 
°6958333 
°6965277 
°6972222 


*6979166 
“6986111 
6993055 
*7000000 
"7006944 


*7013888 
*7020833 
*T027777 
*7034722 
* 7041666 


‘7048611 
‘7065555 
*7062500 
*7069444 
‘7076388 


Hours. 


17 


*7083333 
*7090277 
*7097222 
*7104166 
‘TLL 


‘71180565 
*7125000 
"7131944 
‘7138888 
*7145833 


*7152777 
*7159722 
*7166666 
‘7173611 
*7180555 


‘7187500 
‘7194444 
*7201388 
*7208333 
*7215277 


7222222 
*7229166 
*7236111 
*7243055 
*7250000 


‘7256944 
*7263388 
*7270833 
7277777 
"7284722 


-7291666 
°7298611 
*7305555 
*7312500 
*T319444 


*7326388 
*7333333 
*7340277 
°7347222 
‘7354166 


‘7361111 
*7308055 
*7375000 
‘7381944 
‘7358888 


*7395833 
*7402777 
*7409722 
*7416666 
*7423611 


*7430555 
*7437500 
*7444444 
*7451388 
‘74583353 


*7465277 
*74.72222 
‘7479166 
*7486111 
*7493065 


18 


*7500000 
‘7506944 
*75 13888 
*75 20833 
*7527777 


*7534722 
°7541666 
‘7548611 
*7555555 
*7562500 


‘7569444 
*75 76388 
7583333 
"7590277 
"7597222 


*7604166 
‘76L1L11 
*7618055 
*7625000 
*7631944 


‘7638888 
*7645833 
‘7652777 
*7659722 
‘7666666 


‘7673611 
*7630555 
‘7637500 
“7604444 
*T7N1388 


*7708338 
‘7715277 
*7722222 
‘7729166 
‘7736111 


*7743055 
*7750000 
7756945 
‘7763888 
*7770833 


TT7T7T7T7 
7784722 
‘7791666 
‘7798011 
*7805555 


*7812500 
"7819444 
*7826388 
*7833333 
*7840277 


*7847222 
*7854166 
‘7861111 
*7868055 
*7875000 


*7881944 
*7888888 
*7895833 
*7902777 
‘7909722 


‘7916666 
‘7923611 
*7930655 
*793 7600 
"7944444 


‘7951388 
*795 8333 
*7965277 
*7972222 
‘7979166 


Minutes. 


19 


CONQoa BWHrKO 


‘7986111 10 
°7993055 11 
8000000 12 
*8006944 13 
"8013888 14 


‘8020833 15 
°8027777 16 
*8034722 17 
‘8041666 18 
°8048611 19 


‘8055555 20 
*8062500 21 
“S069444 22 
8076388 23 
‘8083333 24 


‘8090277 25 
*8097222 26 
‘3104166 27 
“SL11111 28 
*3118055 29 


-8125000 30 
‘8131944 31 
‘8138888 32 - 
-8145833 33 
8152777 34 


*8159722 35 
‘8166666 36 
°8173611 37 
*8180555 38 
*8187500 39 


8194444 ZO 
-8201388 41 
-$208333 42 
-8215277 43 
-$222222 4q 


*8229166 45 
°$236111 46 
*8243055 47 
*$250000 48 
°8256944 429 


-8263888 50 
-8270833 54 
‘8277777 52 
-8284722 53 
‘8291666 54 


‘8298611 55 
:8305555 56 
-8312500 57 
-8319444 58 
-8326388 59 


20 


8333333 
*8340277 
*8347222 
8354166 
*BS6LLLI 


8368055 
*8375000 
"8381944 
*8388888 
*8395833 


*$402777 
*8409722 
8416666 
*8425611 
*8430555 


*8437500 
*S444444 
*8451358 
*8458333 
*8465277 


°8472222 
*8479166 
*S456111 
*8493055 
*8500000 


“8506944 
°85138388 
"8520833 
°8527777 
*8534722 


*8541666 
-8548611 


-—— = 


-8562500 
“8569444 


*8576388 
*8583333 
*8590277 
*8597222 
"8604166 


‘8611111 
*8618055 
*8625000 
"8631944 
"8638888 


"8645833 
*8652777 
*8659722 
“8666666 
*8673611 


*8680555 
*8687500 
*8694444 
8701388 
*8708333 


*8715277 
*8722222 
*3729166 
*8736111 
"8743055 


*8819444 
‘8826388 
8833333 
‘8840277 
*8847222 


‘8854166 
*S86L111 
"8868055 


*8875000 
"8881944 


°9027777 
*9034722 
"9041666 
“9048611 
*9055555 


*9062500 


“9069444 
*9076388 
*9083333 
*9090277 


-9097222 
*9104166 
‘9111111 
*9118055 
*9125000 


“9131944 
*9138888 
*9145833 
°9152777 
*9159722 . 


Hours, 


21 


‘8750000 
"8756944 
‘B763888 | 
‘8770833 ° 
*B777777 


*8784722 
‘8791666 
"8798611 
"8805556 
*8812500 


"8888888 
*8895833 
*8902777 
"8909722 
°3916666 


*8923611 
*8930555 
*8937500 
“SY44444 
*8951388 


*8958333 
*8965277 
°8972222 
°8979166 
“S9S61L11 


*8993055 
*9000000 
“9006944 
“9013888 
*9020833 


‘9166666 
‘9173611 
‘9180555 


9187500 


"9194444 


‘9201388 
9208333 
*9215277 
*9222222 
9229166 


*9236111 
*9243065 
‘9250000 
“9256944 
°9263888 


*9270833 
‘9277777 
"9284722 
‘9291666 
“9298611 


*9305555 
*9312500 
‘9319444 
*9326388 
‘9333333 


*9340277 
*9347222 
*9354166 
‘9361111 
*9368055 


*9375u000 
“9381944 
‘9385888 
*9395833 
*9402777 


"9409722 
‘9416666 
"9423611 
*9430555 
*9437500 


“9444444 
“9451385 
"9458333 
*9465277 
*9472222 


“9479166 
“9456111 
9493055 
‘9500000 
“9506944 


*9513888 
*9520833 
*9527777 
*9534722 
"9541666 


‘9548611 
°9555555 
*9562500 
"9569444 


9576388 


‘9583333 
9590277 


9597222 
‘9604166 
‘9611111 


*9618055 
‘9625000 
"9631944 
*9638888 
9645833 


*9652777 
*9659722 
‘9666666 
*9673611 
*9680555 


*9687500 
“9694444 
‘9701388 
‘9708333 
°9715277 


*9722222 
‘9729166 
‘9736111 
‘9743055 
‘9750000 


‘9756944 
*9763888 
*9770833 
‘9777777 
‘97384722 


‘9791666 
‘9798611 
*9805555 
‘9812500 
"9819444 


*9826388 
*9833333 
‘9840277 
*9847222 
°9854166 


‘9861111 


9863055 


*9875000 
‘9881944 
‘9SSS8ss 


*9895833 
*9902777 
*9909 722 
‘9916666 
*9923611 


*9930555 
*9937500 
“9944444 
*9951388 
9958333 


‘9965277 
‘9972222 
-9979166 
“9986111 
*9993055 


“00 
001 
“00! 
"00 
“00 
‘00 
“001 
“001 
“001 
“00 
‘00! 
“U0 
‘00 
‘00 
“00 
"00! 
00 
“00 
00 
00 
“00 
“O00 
‘00 
"00! 
“00! 
‘OU 
“001 
00 
“00 
“00 
“001 
“00! 
“001 
"001 
“00! 
“001 
“OO 
001 
“O9' 
“001 
“00 
“OO 


Nav. 

May. Long. Sign. Nay 
1. 38 I 1 

2 6°6 II 2 

3 6100 Ill 3 

4 13-3 IV 4 

5 166 Vv 5 

6 20:0 VI 6 

7 233 VII 7 

8 266 VII 8 

9 300 IX 9 

1 3833 Xx 1 

2 366 XI 2 

3 40-0 XII 3 

4 43:3 I 4 

5 46°6 II 5 

6 600 II 6 

7 63:3 IV 7 

a: nf 8 

9 600 VI 9 

A.D. K.Y. Days. 

101B.C. 3001 1096141-28 
1B.C. 3101 1132667°15 
100A.D. 3201 1169193°03 
200 3301 1205718-90 
300 3401 12422944-78 


TABLE XXI.—Navamasaas., 


Nav, 

Nav. Long. Sign. 
y 18038 Vil 
2 1866 VIII 
3 190°0 IX 
4 .193:3 Xx 
5 196°6 XI 
6 2000 XII 
7 203°3 I 
8 206°6 Ii 
9 210-0 Ill 
1 213°3 IV 
2 216°6 Vv 
3 220°0 VI 
4 2233 #&zV'II 
5 2266 VIII 
6 2300 IX 
7 233-3 Xx 
8 236°6 XI 
9 2400 XII 


TABLE XXII.—Ahargana. 
CENTURIES. 


Nay. 
Long Sign. Nay. Long 
633 ~3=6V II 1 123-3 
666 VIII 2 126°6 
70-0 IX 3 130:0 
73:3 X 4 1333 
76°6 XI 5 136°6 
800 8=XTT 6 140-0 
83°3 I 7 143°3 
86°6 II 8 146°6 
90°0 II 9 150-0 
93°3 IV 1 153°3 
96°6 ¥ 2 1566 
100°0 VI 3 ~- 160°0 
1033 Vil 4 163°3 
1066 ~=VIII 5 166°6 
110-0 IX 6 170°0 
113°3 Xx 7 173°3 
1166 XI 8 176°6 
120-0 = XII 9 180°0 
A.D. K.Y. Days. A.D. 
400 3501 1278770-66 800 
500 3601 131529653 1000 
600 3701 1351822°41 1100 
700 3801 138834828 1200 
800 3901 142487416 1300 


BX: 


4001 
4101 
4201 
4301 
440} 


Days. A.D. 


1400 
1500 
1600 
1700 
1800 


1461400°03 
1497925°91 
1584451°78 
1570977°66 
1607503°54 


Nay. 

Nay. Long, Sign. 

1 243'3 I 

2 246°6 II 

3 2500 II 

4 253°3 IV 

5 256°6 V 

6 260°0 VI 

7 2633 ~#&VII 

8 2666 VIII 

9 270:0 IX 

1 2733 Xx 

2 276°6 XI 

3 2800 XII 

4 283-3 I 

5 286°6 Ul 

6 290-0 Ill 

7 2933 1V 

8 296°6 Vv 

9 300:0 VI 

K.Y. Days. A.D. 

4501 1644029°41 1900 
4601 1680555°29 2000 
4701 1717081:16 3000 
4801 1753607:04 4000 
4901 1790132°91 5000 


N.B.—¥ or centuries prior to 1 B.C. (3101 K.Y.), subtract fiom the at argana for 1 B.C. the ahargana for 100, 200 


Nav. 

Nay. Long Sign, 
1 303°3 Vil 

2 3066 # VIII 
3 3100 IX 
4 3133 Xx 
5 316°6 XI 
6 320-0 XII 
7 323-3 I 
8 3266 Il 
9 330°0 If 
1 333°3 IV 
2 3366 Vv 
3 340°0 Vi 
4 343°3 Vil 
5 3466 VIII 
6 3500 IX 
7 3533 xX 
8 356°6 XI 
9 3600 XII 
K.% Days. 
5001 1826658°79 
5101 1863184°67 
5201 2228443°42 
5301. 2593702°18 
5401 2958960°94 
idiot 3000 years 


.as the case may be according to last column of next table. Supposing we want the ahargana for Rama’s bi: thday (according to Bentley), 
viz., the 33rd day of Solar Year 962 B.C, (7c, 39tn year of century beginning with B.C. 1001), 


+d 
] 


CONG TAWH-= 


10 


Days. 


365°26 
730°52 
1095°78 
1461°03 
1826°29 


2191°55 
2556°81 
2922-07 
3287°33 
3652-59 


4017°85 
4383-10 
4748°36 
511362 
5478°88 


5844°14 
6209°40 
6574°66 
6939-92 
7305°17 


Days. 


7670°43 
8035°69 
8400°95 
8766°21 
9131°47 


9496°73 
9861°99 
10227:24 
10592°50 
10957°76 


11323-02 
11688°28 
12053754 
12418°80 
12784°06 


13149°31 
13514°57 
13879°83 
14245°09 
14610°35 


We have B.C. 1 


Deduct for 1000 years 


Add for 39 years 


Do. 


33 days 


—- --—- —- -——— —__—_—— 


B.C, 962, 33rd day of Solar Year, 
ODD YEARS. 


Yrs. 


Days. 


14975°61 
15340°87 
15706°13 
16071°38 
16436°64 


16801°90 
17167°16 
17532°42 
17897°68 
18262°94 


18628: 20 
18993°45 
19358°71 
19723:97 
20089°23 


20454°49 
20819°75 
2118501 
2155027 
21915°52 


Do. 


Do. 
Do. 


Ahargana ... oes 


Yrs. Days. 
61 22281:78 
62 22646°04 
63 23011-30 
64 23376°56 
65 23741°82 
66 24107°08 
67 24472°34 
68 24837°59 
69 25202°85 
70 255 68°11 
7s 25933°37 
12 26298°63 
713 26663°89 
74 27029" 15 
715 27394°41 
716 27759°66 
17 28124°92 
78 28490°18 
19 28855°44 
80 29220°70 


Days. 
1132667-15 
—365258°76 
767 408°39 
+14245-09 
+33°00 
781686°48 
Yrs. Days. 
81 29585°95 
82 2995 1°22 
83 30316°48 
84 30681-73 
85 31046°99 
86 31412°25 
87 3177751 
88 3214277 
89 32508-03 
90 32273°29 
91 332338°55 
92 33603°80 
93 33969°06 
94 3433432 
95 34699°58 
96 35064°84 
97 25430°10 
98 35795°36 
99 36160°62 
100 36525°88 


Ahargana required. 


Yrs. 


1 
2 


3 
4d 


200 
300 
400 
500 
600 


700 
800 
900 
000 
000 


000 
ooo 


5000 


Days. 


7305 1°75 
109577-63 
146103-50 
182629°38 
219155°25 


255681°13 
292207°00 
328732°88 
365258°76 
730517°51 


10957 76:27 
1461035-03 
182629378 
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Models for Compendious Working of Tithis, Nakshatras and Yogas. 


These models are chiefly intended to illustrate the use of the Kye-Table, which is a companion to Tables VIII, 
1X, X, XI, XII and XVII for finding longitudes, rasis, solar dates and, lastly and chiefly, the ending moments of any | 
Tithi, Nakshatra, or Yoga. 

Table XII and Eye-Table.—Lunar Tithis (A.D. 1840 —A.D. 1920). 
Required the ending moment of (Lunar) Ashada Sukla Ashtami, Saka 1832, Vik, 1967. 


Mean ending moment of @’s Anom, (’s Anom 
Ashadha New Moon Saka 1832. c. on. d. gh. d. gh. 
(Table X11) A.D. 1910. ‘ee usdls FT 10 &F gh. 84 58 4 29 
Collective duration of 8 tithis (Kye-'lable) 7 52 29 |@’s Eqn. —2/ 7 62 7 52 
——-—————_ | (Kye-T'ab.) —— 
Ending moment of mean Tithi oat Oise AO 8 26 | (’s Eq. —9| 92 50 12 Qi 
Sum of ©’s and (’s Equations : --11 (Eye-Tab.) —2 (©’'s eqn.) 
Jl. 14 52 —11 | 2 19 


The ending moment of the tithi (Lanka time) was, therefore, 
If we want local time, we should use Table XIII, 


Tables XII, XI and IX-/:—Nakshatras and Yogas (A.D. 1840—A.D. 1920). Eye-Table not used. 
Required the ending moment of Krittika Nakshatya for the month of July 1910. 
Since Ashadha New Moon fel] on 7 July 1910 and Krittika Naksh 


52 ghatikas after Lanka sunrise on 14 July 1910, 


atra in Ashadha ends about 25 days fram 


New moon (I'able XI) which would take us into August, we take the previous New moon, (’s Anom. 
ad. gh. p. d. gh. p., d, gh. p. 
(Tab. XII) Jyeshtha New Moon ... A, D. 1910. Je. 7 89 7 2 30 40 
(Tab. X1-A) Longest interval from 
Jyesh. New Moon to Krit. (No. 3) Nak. ite\8s 18:30 
(Tab, X1-A) Deduct for Nak. in 8.Y. A.D.1910... 1 56 18 26 22 21 26 22 21 
26 22 21 Je. 34 1 28 28 58 1 
(Tab. IX-2) (’s Nak. Eqn. for An. of 14.19 gh. 44 p, —6 20 27 33 17 Anom. month 
33 Je.tc.,J1.3, 55 8 1 19 44 


The ending moment of Krittika Nakshatra in July 1910, was 55 
If we want local time, we should use l'able XIII, 
For Yogas proceed similarly, but add together ©’s and ('s Yoga Eqns, by Tab. IX-i. 
Table X and Fye-Table.—Lunar Tithis (ANY YEAR IN TAB. X.) 


‘his method will be of immense service to Bpigraphists who will require the English equivalents of thousands of 
tithis ranging from 1 B.C. to modern times. With ‘lable X and the Eye-'fable the operation can be performed in less than 
a minute. Thus, Required the ending moment of Ashada Sukla 12, AD, 484, K.Y. 3585. 


ghatikas after Lanka sunrise on 3 July 1910. 


©’s Anom. (’s Anom. 
Mean ending moment Week- Month Fraction 24°39 4°49 
of Ashada New moon 'ithi. day. andday. of day. ©’s Ean. —-04. 59-06 3°95 
A.D. 484 (Table X). 7 Je. 9 67 (Eye-Tab.) 
83°45 8°44 
Collective duration of 12 tithis(Eye-Tab.)11 11 81 (’s Eqn. +°41 
+1* (Eye-Tab.) 11°81 11°81 
19 21 “48 +'37 95°26 20°25 
Sum of ©’s and (’s Equations Se 4°37 —'04 (©’s Eqn.) 
(19-14)= 5 21 85 20°21 


ANSWER,.— Thursday, 21 June A.D. 484, at 85 (ist., by Eye-Table, §1 ghatikas pr 20 hours) after sunrise (Lanka time). 
The absolutely correct time differs from the above by only 11 palas, as we may see at p. 91, Sec, 259 of the text. 


* When the sum of the several fractions of a day in the column headed Sraction of day exceeds unity, we should 
add 1 to. the “ Week-day ” column, 
TABLES XVII, XI, X, VI, Y, Ill, AND EYE.TABLE._NAKSHATRAS AND YOGAS 
THREE ALTERNATIVE METHODS TO CHOOSE FROM. (ANY YEAR IN TAB. X). Table IX not used. 
Required the Nakshatra current at the ending moment of above Tithi- 


By Table VIII (last col.) the sun’s long. for Nak. THIRD METHOD BY TABLE XI, FOR ENDING MOMENT oF 


corresponding to 95 days of the solar year is, 7°5051 NAKSHATRA, 
By Table V (last col.) ©’s long. for +26 day is ‘02 
Annual correction for Nakshatras for A.D. 484 is that 
©’s long. corresponding to 95:26 days 753 for 24°39, é.¢., 1:794-03=1-82 (Tab. X and XI). 
Add Tithi equivalent in days ... 11°81 ‘The ending moment of No. 18 Nak. in Lunar Ashada was 
iene 13°95 — 1-82— 12-13 days from the new moon, +2., °32 of 


aday after the mean tithi, whose ending moment is 


By Table III, at 1934 days of lunation space, the 
Nakshatra current is the 18th, i.r., Jyeshtha, 
This, then, was the Nakshatra current at the ending 
moment of Ash. Suk. 12, A.D. 484. 
SECOND METHOD 
We may calculate directly from Tab. XVII-A and C 
(pp. 207, 209), @’s long. for 95:26 days of Solar year, i... 
91°49°—54° +. -26°=—91-21°, Add ¢ ’s-@’s long. i.e., No. of 
tithi x 12°—12 x 12°—144° 


Total .. 936:21° 
This, by Eye-Tab. is the long. of Nakshatra Jyeshtha. 


11°81 days from New moon. 
The € ’s anom. then was ‘32 more than that of the tithi, 
4.¢., 20°57, for which the Nak. eqn. is+°38 (Eye-Tab.). 
The ending moment of the Nak. No. 18, i.¢., Jyeshtha, was, 
therefore, -48+4:324-38—1:18 or -18 of a day after 
sunrise on the next day after the 21st June. ; 
Yoga current at ending moment of above tithi. 
2x ©’s Longitude as in Ist column —_—-182°42. 
Add, (’s-@’s long.=No, of 'fithix 12°= 144° 


Total ... “326-420 
This, by Eye-Tab., is the long. of Yoga Brahman. 


. 


[¥. B.—Readers wl 
mounted on cloth or to 
SANKRAITHS (Surya Siddhanta), (3) Longitudes of Rasis. 


Order of Signs of Zodi 9 10 
Bengal Solar months jira Pausha Magha 
Malayalam Solar a, OO 


144 12 
Phalguna  Chaitra 
Dhanus Makaram Kumbham Minam 
Degree of Longitude a’ 240° 270° 300° 330° 
Margali Tai Masi Panguni 
Moment of Sankranti in igg 2463192 


Tamil Solar months 4; 


275°6369 305-0850 334°9053 3662588 


Do. 44 246, 19, 9 275, 38, 13 305,5,6, 334,54,19 365, 15, 32 


English date corresponditg Dec. 15 Jan, 14 Feb, 12 Mar, 13 


Lunar Month : each mont,;,., (9) Pausha (10) Magha (11) Phaiguwna (12) Chaitra (18) Chaitra 


net Ciucrease of Anomaly), 
Tithis , 24 25 26 27 28 29 30 28 29 ~~ 30 
Tithi equivalent ind 93-60 ogg) a5-5y 26°68 27°56 28°55 29°53 = ‘01 100 3 =1°98 


Do. 8, 44 12, 47, 48 13, 46, 51 14, 45, 55 29, 31, 50, 27, 13, 17, 
(Increase of anomaly) 
27 28 239 30 28 29 30 

Do. 4. 89 27, 33, 43 28, 32, 46 29, 31, 50 0, 0, 26 0, 59, 29 1,58, 38 


Nakshatras ‘ha Pur. Phalguni Utt.Phalguni. Hasta Chitra 
YOGAS ‘da Vriddhi Dhruva Vyaghata Harshana 
8) 11 12 13 14 
Longitude at Planet) ¢, 133° 20° 146° 40° 160° 0’ 1732 20! 
also lurgttude, at con 
Nakshatras ‘a  Satabhishaj Pur.Bhadr. Utt.Bhadr.  Revati 
YOGAS | Sukla Brahman Indra Vaidhriti 
4 2 27 
Longitude at Planet aiae 40! — or Poca 346° 40° 
also longitude, at comi 


jed to the equation in heavy type and not to the anomaly.) 
ek eg a (ag (OSL SA ao Ga. 35. 36. a7 38. 29° tO 42 
Scie ib cn dang thee SOL S19 OT 4586 216 4-98 B41. FAR B78--614 670 
©. 1378 1387 1397 (0°53 10°38 10°23 10°07 9-90 971 951° 930 9:06 878 B43 7-90 
+ ohee 2744 273g (708 ATT 17°33 17-49 17-66 17-84 18-03 19°95 18-49 18-77 19°12 19°65 
a: pee 1370 2354 23°36 2318 22-Y9 22-79 22-58 2W34 22-08 21-73 21-41 20-86 
eaten fue Yomna 22.29 30 30 SL +32, 83 Bh a5 8G aT 88 
ee i ee aT ST ag gp gy ay a Sb BE oS 
(Surya “nary type and the equations, with appropriate signs, in heavy type.) 
ag ge PO 4k 48 21g 1k 15 oe 47-478 «48 
ot 3 394 «(2:«O105SsYsSsDB 12188 SCAMSSCi«d‘LCS(SsSCGO.SC*d'GB 
ree ae 3 229 225 221 216° 211 206° 199 190 183 176 


- and + are to be applied to the equation and not to the anomaly.) 
Ghatikas a7)" AQ -).46---40.. 91°99 -o on * on 
ee es 8 a 8. k, 6 4 40 8, 8B 
Do. 0, 46 10, 32 10,17 10, 1 9,43 9,22 8 59 8,96 7, 20 
Do. (POS. ¢5 47 17, 9 17,16 17,83 17, 60 13, 11 18,85 19, 7 20,15 
Do. 3, 68 23, 42 93,25 23, 7 22) 47 22,25 21,59 21,25 90, 17 


ations, with appropriate signs, in heavy type, Reverse Sign for Yogus.) 


Ghatikas 4 -5 -6 -1 -8 -9 -10 -103 -411 

Days 102 108s Lb 122 129 138 150 160 167 

Do. 241 28 229 922 316 205 193 4188 4177 
29°53059 d. (1 Syn. hrs, 12 min., 37 sec, Minutes 


21 22 23 14 #£#=29 a4 
37 92 "96 01 02 03 
o Sol, Year)=366 d., 15 gh,, 32 p, 


21 22 23 24 25 326 27 28 29 30 
Do. do. =f yy aS, ec) 0 ey © “45 47 48 +60 


Fraction of a day=1 


61 62 53 54 55 656 57 58 59 
Do. do, =) 86 ‘87 ‘88 *90 *92 93 95 "97 "08 uae 


Wars 26 rows igted 
ot errs | : 
; ¥ a. “ves se ae 


: a. 
P2373 O6RST =. 
af y ba 
é 7s ects 

‘ r , : : i ; 

4 ax SZ : } 45 | 
ry Hk >t é 
= grid gl - 


. ire tote fowl Ye Sct, ie PAs Be pean 
ak Cee x ues . shader sil 
ae <A, . ni ae 


cok, ot eel abs 
o- 9 = 


oes, . 
Oe a eS en eee 
wae Se ere ee. RE fae el 
1S on - . 


INDEX. 


N.B.—References to the Text are by Section in Arabie numerals, not by page, unless the page is specially indicated ; 
similarly, references to the Tables are by the Roman number of the Table (and occasionally by page, which is 


then specially indicated). 


Thus “ 215 ” means “ Section 215 of the Text ’ and “ II” means 


“Table 11”, Arabic 


numerals placed between brackets (except when a page of the ‘Text is indieated), refer to the numbers of sub- 


paragraphs or sub-entries. Thus “ 112 (16)”, “ 


XIII-A (82) ”, 


“ XIV (57), I (15)”. ‘The names of (12) signs of the 


Zodiac, (15) Tithis, (27) Nakshatras, (27) Yogas, (8) Karanas, (60) yea)s in Jupiter’s Cycle (Northem and Southern 
Systems), places whose latitude and longitude are given in ‘lables XIII and XIII-A, festivals noted under tithis, 
(21) eras noted under Sec. 112 etc., etc., have all been carefully indexed by references to Section, Table and 


sub-number. 


A 

Actual moment of New- 
Moon Ch. III, 9-15 
Aden XIUI-A (1) 

Adhika months, hivestiva- 
tion of .. 151, 267-275 
r nt Jimits Ste I 

pe ‘ system ex- 
plained .. 18-34 
Adi, Tamil solar month.. IL VILL, X, XII, etc. 
Adoni XIII-A (62) 
Africa 86 
Akbar 112 (21) 
Ahas 57, 58 
Ahmadabad XIII-A (28) 
Ahmadnagar XIII-A (29) 

Aippasi, Tamil solar 
month Il, VIII, X, XII, etc. 
Ajé Ekadast 115, p, (49) 
Ajmere XIT-A (2) 
Akola XILI-A (25) 


Akshaya, or Kshaya, in 


Jupiter’s cycle ... 1 (60), XIV (33) 


Akyab XIU-A (44) 
Alleppey XII-A (1380) 
Alwar 


XIII-A (136) 
115, p. (49) 
32 


Amalakt Ekadaést 
Amanta system 
Amavasy& (Bahula a 


chadasi, Tithi 15)... 32,115, p. (53) 


A—(contd.) 
Amherst XIII-A (45) 
Amli year 112 (11) 
Amraoti XIUI-A (26) 
Amritayoga 54 
Amritsar XIII-A (85) 
Anala, or Nala, in Jupiter's 

cycle ... 1(50), XIV (28) 


Ananda in Jupiter’s cycle.. 
Ananta Chaturdast 


Angirasa, in Jupiter’s Bs 
Anhilwad 


I (48), XIV (21) 
115, p. (51) 

I (6), XIV (39) 

.. AIL, pp. 171-176, 
XIII-A (108) 


Ani, Tamil solar month . I, VIII, X, XII, ete. 


Annual correction 263 ; XI] 
» equation for 

planets ... XVI 

ce moon ... 117 (5) 

Anomalistic month 112, 250 

» -year 3 4, 252 
Anomaly and equation, 

Moon's ... [X-ato/, XVI-B 


»y oun’s and Moon’s ,., 9, 15, 94, 212, 


250-253 

Anuradha (Nakshatra No, 17), Il, XI, XVIII, 

Eye-Table. 

Apara Ekadast 115, p. (49) 

Aparahna 113 (5) 
Arapaksha same as Wikia 

paksha, which see. 
Apogee 198, 199 


est tt 
ee ee ———————. 


ii 
INDEX. 
A—(contd.) B (contd) on 
Apsides, Planets’ line of ... XVII | Baranagar 
Arabi San 112 (18) | Barod ; vat XIIl-A (19) 
Aries 98 8 oe inns Litt: 
Ardhodaya 4 ; , XII-A (107) 
P . 654, 115, p. (58) | Barsi XIIN-A 
Ardr& (Nakshatra No. 6)... II; XI, XVIII, ; Batala pet 
Eye-Table. | Bava (Karana No. 2) mers 
Art de vérifier les Dates Il 
ay 95, 96 ; Bassein XII-A 
Arunodaya e 113 (a) | Belgaum XIII T : (46) 
Arya Siddhanta 2; II, VI, VI, X | Bellar PP ae 
Ashadha, lunar month ies ll | Ben mere 
Ashtamt I ‘Saioh oe . XIII, pp. 171-176 
Alesha (Nakshatra No. 9), I, XL XVI gal solar dates <n ee 
é ’ ’ » Pp. 136 
Eye-Table. 
Astronomical commence- Sie B Eye-Table. 
ment of the solar month. 142 meee se i 112 (6) 
Astronomical constants ... l ic XIII-A (9) 
ll lunar month Il | Bhadra (Karana No. 8) 56 ; Il 
$vinadi year Bhadrapada, | me 
112 pada, lunar month . 
ASvint, (Nakshatra No. 1) WI, XI Sait ae 
; , ea; ae : ‘6 Eye-Table. 
. —La © 
Atiganda (Yoga No, 6) II, XI, ma : agalpur XIII-A (7) 
oa | Eye-Table. harant (Nakshatra No. >) Til, XI, XVIII, 
Avani, Tamil solar month. I, XII, XIII, Eye-Table. 
4 XVID Eye-T Bharatpur 
Avani Avittam a a ae | ses eae ret 
Aquarius, SE the | Set in Jupiter's eye I (8), XIV (41) 
1G sen 296 | Skara . 277 
Ayushmat (Yoga No.3)... 51, 52; HI, XI Bhtshma panchaka vrata . 115, p. (49) 
XI-A, Eye-Table. “athe XIII-A (92) 
= Sd XIII-A (115) 
hie, XIII-A (111) 
Bija 12, 280 
Badi=krishna paksha 33 Bi kaner XILI-A ( 138) 
Peeneys in Jupiter’s | Bodinayakanur XI-A (71) 
cycle | 1 (12), XIV (45 Bomb 
fala oust - 2 ane ad XII, pp- 183-188. 
lane XIILA (5) sae Ss system ' 45, 46 ; Ill 
Balava (Karana No. 3) ... Ill falinall (x oes BR SSE heer ee 
Bangalore XIII-A (131 Eye-Table. 
Banija (Karana No, 7) mt S ae XITII-A (33) 
Banktra XUI-A (6) | Burh = XIII-A (8) 
urhanpur XIII-A (54) 


ne 


Calcutta 
Calendar, European 


Calicut 

Cambay 

Cancer, sign of Zodiac 
Cannanore 


Canon der Finsternisse, 
Oppolzer’s .... 
Capricornus, sign of Zodiac 


Central India 
Chaitra, lunar month 


.. AIL, pp. 183-188 
a Ve MER aed 
XVIII, Eye-Table. 
- Muhammadan ... 


1283—127 ; XV 
XII-A (72) 
XII-A (110) 

296 
XULA (72) 
95 
296 

112 (8) 
21,238,115 ; I, 


Vill, X, XI, XU, | 


23 


Chaitradi year ar 107,110 | 
Chaitra Sukla pratipada ... 
Chalukya Era 112 (18) 
Champa shashthi 54 
Chandra masa, or lunar 

month ... 18-34 
Chapra XIII-A (23) 
Chaturdast 115, p. (51); Il 
Chaturthi 115, p. (47); IL | 
Chatushpada (Karana No, 60), I | 
Chedi Era 112 (7) 


Chhatre, Professor, thor 
of “ Graha-Sadhana | 

. 177, 268-272, 275, | 
276 | 
XIII-A (638) } 


Koshtakam ” 


Chingleput 


Chitrabhanu, in Jupicer’s 
cycle. 
‘Chitra (Nakshatra No, 14) 


Chittagong 
Chittirai, Tamil solar 
month 


Christian Era 


—— 


I (16), XIV (49) 
Ul, XI, XVI, 
Eye-Table. 
XIII-A (57) 


« AY, 26 54 WILL, 
XII, XU, X VILL, 


Eye-Table, 
97,232 


= 


C—(conid.) 
Chronology, Hindu tae 5 
9 planets and 

planetary ... Part IV, 281-298 
Civil day 113 
Cochin XI-A (128) 
Coimbatore XUI-A (64) 
Conjeeveram XUI-A (63) 
College panchangam, see 


*¢ Nautical Almanac”, 


Commencement of the 


solar month 142 

Constants, Astronomical ... 1 
2 for centuries, 

Arya Siddh nta VI 

Starya ) gene VI 


Construction of Tables Part III, 244-280 


Correction, for equation 


of time... 63 (2), 77 
. for the sun’s 

tropical longitude 63 (3), 77 
- negative av 81 
” positive wir 81 

. for terrestrial 
longitude ... 63 (1) 
- for sunset <p 81 
be for local time ... 13 
» for sunrise _..,18, 62-76, 255-262 


Corpus [nscriptionum 


Indicarum, by Dr. Flect 104 
Correspondence between 

A.D. and K.Y. years 6; VI 

BA. - ‘; see Addendum 


p. (4) of contents. 


Cossipur-Chitpur XIII-A (19) 


Cuddalore XIII-A (76) 
Cunningham 112, 268 
Current years 5, 108 


101 (foot-note) 
XIU-A (10) 


» Jovian year 
Cuttack 


iV 


ee oc —E a 


C—(contd.) 


Cycle, names of years in 
Jupiter's ... 
Metonic, a cycle of 19 years, 
one of the lunar cycles 4. v. 
os of Saros, an ancient cycle 
of 18 years, being the 
period after which solar 
and lunar eclipses are 
generally found to recur 
with difference ot a 
wonth. Such cycles may 
be noticed on any page 
of Table X, 


.. Muhaminadan, of 30 
years. 

»» principal junar, — of 

19 years, 385 years, 

648 years, 1816 


years, 2329 years. 
D 
Dakhan Fasli 112 (18) 
Dakshinayana Sankranti, the Kar- 
kata Sankranti (90° sun’s long.) 
so called because in A.D, 520 the 
Sun at this point turned South- 
wards in his yearly course. 
Dasami javoddd p. (49ye i 
Dattatreya or Datta Jayantt 115, p. (52) 
Days of the week 231-243 
Decursus of Hindu solar 
reckoning oF 5 
Degree ra 76 


Delhi . ALI, pp. 177-182, 
Dhanisht.é (Nakshatra No, 28) III, XI, XVII, 


Eye- lable. 

Dhanus, sign of the Zodiac, 
or rasi.. 296 ; Il 
Dhatri, in Jupiter’s rele... I (10), XIV (43) 


Dhoraji 

Dhriti (Yoga No. 8) 
Dhruva (Yoga No. 12) I], XI, Eye-Table. 
Dhulia XIII-A (86) 
Divasa 33 
Drig-ganita nachna “120- 122, 170, 171. 


XIII-A (112) 
Ill, XI, Eye-Table. 


(see “‘ Nautical Almanac”,) |, 


Dundubhi, in Jupiter’s 
CVCIOR, 


Duration of an eclipse 


I (56), XIV (29) 


| 
226 | 
| 
| 


INDEX. 


D—{contd.) 


Durmati, in Jupiter’s cycle, 


I, XIV | Durmukha ” ” 


1345 1X | Eiore 


I (55), XIV (28) 
1 (30), XIV (3) 


DvadaSsi 115, p. (50) ; I 
DvadasSamSa 298 
Dvittyé 115, p. (47) ; Il 
E 
Eclipse 82—96 
| “kables X, Xi 
Ecliptic 71, 283 
Ekadasi I 
XILU-A (67) 
Encyclopedia Bea 120 
Ephemeris 128, 149, 150, 
173; XII 
Epigraphia Indica 10, 69, 89, 181 
Equation, moon’s annual... 117 (5) 
pa sun’s, of the 
centre i.. 117 (1); IX 
* negative 118 
ei positive 118 
Eran 261 
Eras saa 112 
European Calendar IV 
_ Evection, moon’s 117 (3) 
Expired years 5, 107 
Expunction of Tithis 151 
ss of lunar month 20 
a of years of 
Jupiter’s cycle. 101 
Eye-Table ae p. 133 
F 
Fasli year 112 (12) 
” Madras 12 (13) 
Festivals, according to 
Nakshatras. 114 
nt » Lithis .118,115, pp.(47)-(53) 
First point of Aries 23 
Fixing the moment of New 
Moon 7,8 
Fleet, Dr. 177, 182, 272 
Gupta Inscriptions 248, 259 
Flight, Muhammad’s 123 


— eee 


G 


Gadag 
Ganda (Yoga No. 10) 


GaneSa Daivajna, Astro- 
nomer 

.Ganjam 

Gara (Karana No, 6) 

Garden Reach 

Garga’s system of Nak-— 


shatras ... 


Gata years 

Gaya ve 

Gemini, sign of the Zodiac.. 

General Ephemeris 

Geocentric longitudes 

Ghatika 

Godhra 

Gregorian Calendar 

Gujarat 

Gujranwala 

Gulburga 

Guntur re 

Gupta Era Pe 
,, Inscriptions by Dr. 

Fidet 3: 
Gurdaspur 
Gurgaon 


H 
Harshana, (Yoga No, 14)... 


Harsha Kala Era FP 
Hasta (Nakshatra No, 13) 


Heliacal rising of the moon. 


- wi gaater 
Hemalamba, in Jupiter’s 
SCIG. ... 
Henzada 
Hijra 
Hoogly 


i . - ae 


XI-A (34) 
III, XI, 
Eye-Table. 


12 

XIII-A (65) 
| III 
XIII-A (19) 


45; Ill 

5; 107 
XIJI-A (12) 
296 

XII 

286; XVIII 
130 

XII-A (38) 
236 

112 

XIII-A (90) 
XIII-A (128) 
XIII-A (68) 
112 (8) 


248 


XIII-A (89) | 


XUIL-A (91) 


IU, XI, 
Eye-Table. 
112 (16) 

IU, XI, XVIII, 
Eye-Table. 
127 

104 


| (31), XIV (4) 
XIII-A (47) 
123 

XIIL-A (18) 


————s, 
a SS 


H—(conid.) 
Horoscope 21 
Howrah XILI-A (3s) 
Hyderabad .. XIII, pp. 159-164, 
XUI-A (102) 
I 
laora XIU-A (19) 
Imphal XILU-A (58) 
Inauspicious Yogas 54. 
E Nakshatra periods 
or Tyajyam 59, 60 
“Indian Antiquary ” see, 715798, 105,971, 
132 
Intercalation of months 21 


Indore .. AIL, pp. 171-176, 
XII-A (118) 
Indra (Yoga No. 26) III, XI, Eye-Table. 


Igvara, in Jupiter’s cycle ... 1 (11), XIV (44) 


J 

Jacobi, Professor . 10, 71—76, 250, 
259, ete. 

Jaipur XIII-A (139) 
Jammu XII-A (126) 

- Jantris 3 149 
_ Jaya, in Jupiter’s cycle ... 1 (28), XIV (1) 
| Jayanti Px 115 
| Jehlum .» AIL, pp.183-188 
_ Jervis p. (87), (intro. note.) 


| Jhang-Maghiana 


XILI-A (98) 


Jovian cycle, years, and 


months ...Chap, XIII, 97-106 
Jubbulpore XIII-A (52) 
Jullunder XIII-A (95) 
Jamad-al-akhir or Jamad- 

us-san), Muhammadan 

month ve 126 
Jamad-al-awwal, Muham- 

madan month 126 


Junagarh 


XII-A (112) 


eee —— 


Vv] INDEX. 


J—(contd.) K—(contd.) 
Jupiter tie 288; V, XIV, Krishna paksha 32 
XVI, XVII | Krittika, (Nakshatra No. 3). Ul, XI, XVIII, 
Jyeshtha, lunar month ... II, VIII, X, ete. | ; ae Eye-Table 
Jyeshtha(NakshatraNo.18), Ul, X1, XVII, | Krodhana, in Jupiter's 
Fye-Table, cycle ... 1(59), XIV (32) 
K : Krodhi, in Jupiter’s cycle... I (38), XIV(L1) 
Kabul .. XILl, pp. 188-188 | Shaya months te 20, 29; 
Kalachuri Era 2 112 (7). Bis Chap, XAIX 
Kala Sankalita, Warren’s.. 279 a tithi 5 i 151 
Kaélayukta, in Jupiter’s a haa z ‘101 ; XIV 
cycle soe, b.(82), XIV (25) », in Jupiter’s nat I (60), XIV (33) 
Kaliyuga ad 112 (1) | Kumbakonam .. L XII-A (78) 
Kamada, or Kamika Kumbha, Rasi a Eye-Table. 
Ekadast be 115, p.( 49) | Karma jayantt +e 115, p. (52) 
Kamptee di XHI-A (53) | Kurnool ee XIII-A, (69) 
Kanauj a 112 (16) | L 
Kanjanur panchangam ... 168 : Lagna 7176 
Kanya, Rasi se Eye-Table. | Lahore _XUL pp. 177-182, 
Kapila Shashthi . 54, 115, p. (48) | XIIL-A (96) 
Karachi vee XILI-A (108) - Lakshmana Sena Era _.. 112 (19) 
Karnal vee XIU-A (94) 7 Lalita panchamt ia 115, p (47) 
Karana a 55—56; Il | Lanka a 130 
Karttigai, famil solar month, Eye-Table. | Largeteau am 246, 247 
Karttika lunar month ... Il, Vil, X | Lashkar a XIII-A (117) 
Karttikadi system of ; _ Latitude, considered in Sunrise tables 68 
citation ae : 108, 111 | ‘i of planets, a 289, 291, 293 
Kashmir “us XILU-A (127) | Leap year, English = 214 
Kasur ‘ ne XIHI-A (96) | ok ee < 295 (9) 
Kataka, Rasi a Eve—Table. | a  Mahasaiaeae 123, 125: 
Kathiawar e XUI-A (112) , XV. Expose 
Kaulava (Karana No. 4) ... Ii Leo, sign of Zodiac =i 996 
Khara, in Jupiter's cycle .... 1(25), XIV (58) Longitude, variation in 
Kielhorn, Dr. F. sabe ae 1 i _ oh time caused by terrestrial 62 
Ktlaka, in Jupiter’s cycle... 1 (42), XIV (15) » of planet ++. 283; AVI, XVII, 
Kimstughna, (Karana No. MN Ill Eye-Table. 
Kojagari pirnima a 115, p. (62) | Ludhiana a XIII A (97) 
Kolar =P XI-A (132) | Lunar acceleration Le 159 
Kolhapur a XUJ-A (18) | Lunar cycles .Chap.X XV, 226-228 
Kollam ° ... 105, 112 (5), 189 | » eclipses ses 89 
Kotah 3 XIU-A (18) | » months ves 18—34 


Krishnagar ve XUI-A (18) 3 bakes re 150—173 


L—(contd.) 

. Lunation oT 

“Luni-solar” justification 

of name ... 

Luni-solar year 
M 

Madhyahna 

Madras .. AIT, p 
Xi 
ye asi 


» standard time 


Madura 


Magha (Nakshatra No. 10,) 


Magha, 


name of 


XIII, pp. 153-158, 
XIHI-A (71) 
WI, XJ, XVIUI, 
Eye-Table. 
lunar 


month ,.. 


Makara, RAsi 


Mahratta Sér San Era 
Mahratta Raja Saka Era. 


1138 (8) 
159-164, 
I]-A (70) 
112 (14) 


IE AY ete. 
Eye-Table, 
112 (15) 
112 (20) | 


M—(contd.). 
3 | Mattancheri XIII-A (128) 
Mayavaram XIII-A (78) 
151 | Mean anomaly see ‘Moon’, 
15] 

Mercury, superior planet. 288 
Meridian 63 
Mesha SankrAnti 23 
Midnapore XIII-A (14) 
Mina, Rasi Eye-Table. 
160 Mithila TZ (19) 
Mithuna, R&si Eye-Table. 
Mala(Nakshatra No.19)... ‘IN, XI, XVIII, 
Eye-Table. 
Multan XITI-A (98) 
Murshidabad XIII-A (16) 
Muzaffarpur XIII-A (17) 
Monghyr XITI-A (15) 

Month, commencement 


of solar... 


Maisur .. XIII, pp. 153-158 
Malar Kotla XIII-A (134) » lunar in relation to solar months 
Malayalam Dates 138 
" Era 112 (5) | 

Malava Era 112 (3) Y length of 255 
Mandasar XIII-A (120) | nodical ... 
Mangalore XIII-A (77) | ” sidereal 
Maniktala a XIN-A (19) | % anomalistic 
Manmatha, in Jupiter’s Moon, acceleration 

cycle ... I (29), XIV (2) ” anomalies 
Mannargudi XIII-A (78) |: eclipses 
Maranayoga W, 5A ” longitude 
Margali, Tamil solar » Mean anomaly 


month 


Margastra, Lunar month... 


Mars, superior planet 


Mean motion of planets ... 


Masulipatam 


Magi, Tamil solar month... 


Mathura 


cn 


... IL, VIL, XI, XIII, 
XVIII, Eye-Table. 
lI, VIU, X 


XIII-A (67) 
MI, VII, XII, XIII, 
XVIII, Eye-Table is 
.. XIII, pp. 177-182 ‘ 


ee 2 es ee 


» | synodical month ... 


9 Moulmien 
pe MrigaSira (Nak- 
shatra No. 5), 


Muhammadan Calendar ... 


Months 
Era 


142 


Chap. V, 18-84 


3 
263 


12 


159 

IX 
82-96 
292 


«11, 118, Chap, XII, 
194-212, 250, 251 


2 


XIII-A (45) 
112 (13), Ill, XI, 
XVIII, Eye-Table. 


Chap. XVIII; XV 


126 
128 


vill INDEX. 
N P 

Nadi 180 | Paksha 32 
Nadiad XIII-A (35) | Pala 130 
Naga (Karana No, 59) II] | Palamcottah XI-A (79) 
Nagapanchamt 115, p. (47) | Panchamt 115, p. (47); Il 
Nagerkoil XHI-A (130) | Panchangam, Kanjanur ... 168 
Nagpur .. XIIL, pp. 165—170 1 Nungambaukam 168 
Nakshatras 30, 46; III, XI, ’ Mr. Srauti’s 

Tiruvadi... 80 


XVIII, Eye-Table. 


Nandana, in Jupiter’scycle I (26), XIV (59) 
Narayanganj XIII-A (58) | 
Nasik .. XII, pp. 165—170 | 
Nautical Almanac 9, 176, 121: 
Navagrahas 281 | 
Navamt re IT 
NavamSas sta 296 | 
Nellore .. XID, pp.159—164 | 
Nepal (Nevar Era) 112 (17) 
New year day | 
‘i Bengal Fasli_ ... ip Paee) 
os Dakhan Fash... 112 (18) | 
3 Kollam Era 112 (5) | 
‘ Lunar New year. 115, p (46) 
. Mahratta Raja 
Saka Era 112 (20) 
" Mahratta Sur 
San 112 (15) | 
2 Gaka Era 112 (4) 
2 Vikrama Era 112 (3) 
Nia - 19 
Nistta is 113 (c) 
Node, moon’s (R&hu and 
BEC) 5 281 
” Planets 289 ; XVII 
O 


Oppolzer’s Canon der 

95 
.»» 112 (11), 144 (1) 
.. MITT, pp. 171-176 


/ insterntsse ... 
Orissa 


Oudh 


ee 


| Panipat 
| Parabhava, in Jupiter’s 


| Papanasint 


Pandharpur ibe XIII-A (40) 
Panguni, Tamil solar MH, VIII, XII, XIII, 
month ,.. XVIII,Eye-Vable, 

XIII-A (94) 


I (40), XIV (13) 
115, p. (50) 


cycle. 


Paridh vi, in Jupiter's 
cycle ... 1 (46), XIV (19) 
Parigha (Yoga No. 19) ...I[, XI, Eye-Table. 
Patan XILI-A (108) 
Parthiva, in Jupiter’s 
cycle ... I(19), XIV (52) 
... XIII, pp. 177—182 
... XIII, pp.171—176 
I], VIII, X, 
Eye-T able. 


Patiala 
Patna 
Pausha, lunar month 


Peshawar XIII-A (84) 
Phalguna, lunar month Ui, Vl, X, 
Eye-Table. 
Phalguni, Parva and 
Uttara (Nakshatras Nos. 
ll and 12) Ill, XI, XVII, 
Eye- Table, 
Pingala, in Jupiter’s 
cycle 1 (51), XIV (24) 
Pisces, sign of Zodiac 296 
Planets 284—295; XVI, XVIII 


Chap. XXX, 276—280 ; 
XVII, XVIII 
I (35), XIV (8) 


Planetary Tables, 


Plava, in Jupiter’s cycle .. 
Plavanga, in  Jupiter’s 
cycle ... 1 (41), XIV (14) 


a 


ted os 


P—(contd.) 
Poona 
Pope Gregory XIII 
Porabander 


Prabhava, in Jupiter’s cycle 
Pradosha 
Prajapati, in Jupiter’s cy ee 


Pramadicha, in Jupiter’s 
cycle (Southern system)... 
Pramadin, in  Jupiter’s 
cycle (Northern system)... 
Pramathi, in  jupiter’s 


Cyne. 


Pramoda, in Jupiter’s cycle 
(Northern system)... 
Pramoduta, in Jupiter’s 
cycle (Southern system)... 
Pratahkala 


Prathamé 

Pratipada 

Precession of the equi- 
noxes ... 

Priti (Yoga No. 2) 

Pudukottai 

Punarvasu idehates: 
No. 7). 

Purattasi, Tamil — solar 
month ... 


Parniménta system 


Parva Ashadha (Nak- 
shatra No. 20) ... 


Parva Bhadrapada (Nak- 
shatra No. 25) 


Parva Phalgunt 
shatra No, 11). 


Pushya (Nakshatra No, 8).. 


(Nak- 


Quilon ope 


.. XII, pp.165—170 


286 
XI-A (112) 


I (1), XIV (34) 


118 (6) 
I (5), XIV (38) 


I (47) 


XIV, (20) 


I (13), XIV (46) 


XIV (87) 


I (4) 

113 (1) 

II 

115, p. (46) ; U 


64 


ia XI, Eye-Table. 


XIII-A (129) 


Ill, XI, XVIII, 
Eye-Table. 


I] 


32, Chap. XIV, 


107-111 


Il, XI, XVI, 
Eye-Table, 


I1I,XJ, XVI, 
Eye-Table. 


III, XI, XVIII, 
Eye-—Table. 


III], XI, XVIII, 
Eye-Table. 


(see Kollam) 


R 

Rahu, moon’s ascending 

node ... 289 ; XVII-B 
Raichur XIII-A (125) 
Raipur XIM-A (55) 
Rajahmundry XITI-A (66) 
Rajapalayam XIN-A (79) 
Raja Saka Era 112 (20) 
Rajkot XIII-A (112) 
Rajshahi XIII-A (61) 


Rakshasa, in Jupiter’scycle 1 (49), XIV (22) 


Raktaksha, in Jupiter’s 
cycle... 1 (58), XIV (81) 
Rama navamt 115, p, (49) 
Ramadasa navamt 115, p. (49) 
Rameswaram ». XIII, pp. 1538, 158 
Rampur se XIII-A (141) 
Rampur Bolia XII-A (65) 
Ranchi XIII-A (22) 
Ranga panchamt 115, p. (47) 
Rangoon XIII-A (50) 
Rasi 296 
Raudra, in Jupiter’s Byeiee [ (54), XIV (27) 
Rawalpindi XIII-A (99) 
Revatt (Nakshatra No.27) Il, XI XV, 
Eye-Table. 
Rewa XIII-A (114) 
Rewari XII-A (91) 


Ritu, one’of six Seasons, each con- 
sisting of two months, into which 
the year was formerly divided. 
They are at present Vasanta 

' (Mesha and Vrishabha), Grishma 
(Mithuna and Kataka), Varsha 
(Simha and Kanya), Sarat (Tula 
and Vrischika), Hemanta (Dha- 
nus and Makara), Sisira (Kum- 
bha and Mina,) 

Rohini (Nakshatra No, 4)... Il, XI, XVIII, 


Eye-Table. 


Rohtak XIII-A (100) 
Rudhirodgari, in Jupiter's 
cycle ... 1(57),XIV (30) 
Ss 
Sadharana, in  Jjupiter’s 
cycle... I (44), XIV (17) 


te 


S— (contd.) 


_ Sadhya (Yoga No. 22) 
Sagittarius, sign of Zodiac. 
Saka Era > 
Sakuni (Karana No. 58) ... 
Salem 

Samjava 

Samvatsara, Jupiter’s 
Sankranti 


re Mesha 

Saptami 

Saptarshi, Era 

Sarvadhari, in. Jupiter’s 
eyele >. 

Sarvajit, in  Jupiter’s 
BVCIe 

Sarvari, in Jupiter's 
EVEIC Fi. 

Sasaram 

Satara 

Satabhisaj (Nakshatra 
No. 24)... 


Saturn, superior planet ... 
» mean motions 
Saubhagya (Yoga No, 4)... 


Saugor ie: 
Saumya, in Jupiter’s cycle. 
Sayahna 

Schram, Dr. 


Scorpio, sign of Zodiac 

Sewell and 
“Indian Calendar” ,,. 

Shahabad 

Shastht 

ShashthiamSa 

Shikarpur 

Sialkot 

Siddha (Yoga No. 21) 


Siddhanta 


Dikshit’s 


INDEX. 


. LI, XI, Eye-Table 


296 

112 (4) 

it 

XIII-A (75) 
118 (2) 

230 

16, 28 

28 

II 

112 (3) 


] (22), XIV (55) | 
| Sobhakrit 


1 (21) XIV (54) a Sobhana (Yoga No, 5)... II, XI, Eye-Table. 


I (84), XIV (7). 


XIII-A (24) 


ao lL; pp. 165-170 
III-A (41) | 


Hil, XI, XVII, | 


Eye-Table. 
288 

XVII 

III, XJ, 
Eye-Table. 
XIII-A (56) 

I (43), XIV (16) 
113 (5) 

105 

296 


144, 268 
XII-A (105) 
I 


298 
XIII-A (104) 
XIII-A (101) 


4 


Eye-Table. 


. Foot-note, p. (1) 


S—(contd.) 

Siddharthi, in  Jupiter’s 
cycle ... 1(53), XIV (26) 
Siddhi (Yoga No, 16) Il 

Sidereal period of lunar 

month ... 268 
» year eee 4 
Sikar XII-A (139) 
Simha, Rasi “a Eye-Table. 
Simla ... Alli, pp. 177-182 
Sitapur XIII-A (106) 


Siva (Yoga No. 20) 
Sivaji, Raja 
Sivaratri 


.. II, XI, Eye-Table. 
; 112 (20) 
115, p. (51) 

.. see “ Sobhana”. 


» in Jupiter’s cycle. I (37), XIV (10) 


Sodhya 6, 66 
Solar days 151 
» months 16-17, 24; Il 
or Veats 4; VI, X, etc. 


II, VII, X, ete. 
Ill, XI, XVILI, 


Sravana, lunar month 
Sravana (Nakshatra No. 22) 


Eye- Table. 
Sravishtha (Nakshatra 111, Xl, XVIII, 
. No. 23)... Eye-Table. 
Srimukha, in Jupiter's 
cycle 2a: I (7), XIV (40) 
Srinagar ... NIIL, pp. 183-188 
Srivilliputtur XIII-A (79) 
Subhakrit, in  Jupiter’s 
cytle=.:. I (36), XIV (9) 
Subha (Yoga No. 23) III, XI, 
Eye—Uable. 
Subhanu, in Jupiter's 
cycle .... I (17), XIV (50) 
Sukarman (Yoga No. 7) ... Il, XI, 
: Eye-Table. 
Sukkur XII-A (104) 
Sukla, in Jupiter's cycle ... I (3), XIV (36) 
» (Yoga No. 24) Ill, XI, 


Eye-Table. 


( 
——-- 


S—(contd.) 


Suklapaksha 
Stila (Yoga No. 9) 


Sur-San, Era 
Surat 


Svati (Nakshatra No. 15)... 


Synodical month 
T 


Tables, construction of 


» use of the 


Tai, Tamil solar month ... 


Taitila (Karana No. 5) 
Tamil countries, solar 

reckoning used in 
Tamil solar dates 
Tanjore 


Taurus, sign of Zodiac 
Tavoy 
Tellicherry 


Tinnevelly 
Tirhut 
Tiruchendur 
Travancore 
Trayédast 


— Trivandrum 


Trichinopoly 
Trimsam$Sa 
Tritiya 
Tropical year 
Tula, Rasi 
Tuticorin 


Tarana, in Jupiter’s cycle... 


Tingal (Tamil for Monday). 


INDEX, Xi 


(see paksha). 
Ill, XJ, 
Eye-Table. | 
112 (15) 
XII-A (42) 
(I, XI, XVIII, 
Eye-Table. 

3 


Part III, Chap. 
XXVIU-XXX 
Part II, Chap. 

oe a 


Ii 


182 | 


134 


.. XI, pp. 158-158 | 
XIII-A (78) | 


I (18), XIV (51) 


996 | 


XIIL-A (51) 
XIII-A (72) 
231 

XIII-A (79) 
XIII-A (119) 
XIII-A (79) 
(112) 

I 


_ XIU, pp. 163-158 


XII-A (130) 
XIII-A (80) 
298 

1 


4 
Eye-Table. 
XIII-A (79) 


U 
Udaipur XIII-A (143) * 
Ujjain XIII-A (117) 
Unequal space system fot 
Nakshatras 45°; II 
Uttarayana Sankranti, name for the 
Makara Sankranti, when the 
Sun’s sidereal long. is 270°. The 
name is properly applicable only 
to the Sun’s tropical long. of 270°, 
when he begins his journey north- 
wards, but in practice the name 
is applied as above. 
sf 
Vadi or bad:=Krishna- 
paksha... 33 
Vakya panchangam 168 
Valabhi Era 112 (9) 
| Vajra (Yoga No. 15) Ul, XI, Eye-Table., 
| Vara or week-day Chap.XXVI, 
231-243 
Vaidhriti (Yoga No. 27) ...1II, XI, Eye Table. 
Vaikasi, Tamsl solar month. I 
Vais&kha, Lunar month ... {I 
Vartyas (Yoga No. 18)... III, XI, Eye-Table. 
Varttamana system of 


citation ... 


Chap. XIV ; Ill 


Vavilala Kuchchinna 279 
Venus, planet 288, 294 (a); 
XVU, XVIII 


Vibhava, in Jupiter’s 
CVC: ' 
Vijaya, in Jupiter’s cycle ... 
Vikari, in Jupiter’s cycle... 
Vikrama, in Jupiter’s cycle. 
Vikrama Era , 
Vikrita, in Jupiter’s Rocke 


1 (2), XIV (85) 

I Ld ), XIV (60) 
I (33), XIV (6) 
[(14), XIV (47) 
112 (3) 

I (24), XIV (57) 


Vilamba ,, - pcies ©) A Oe ee 
Vrlayatr year 112 (10) 
Virgo, sign of Zodiac 296 


Virodhi, in Jupiter’s cycle. I (23), XIV (56) 


— ooo ————EEE SS 


xii INDEX. 


VW—(contd.) 7 
Virodhakrit, in Jupiter’s Year, j ip: ; 
| ele 148} XIV (18) SSRYEE 8 CY CS =. cea a ae 
Vi§Sakha (Nakshatra No. 16). ate, os oy , Anomalistic i 4, 252, 253 
Vighkambha (Yoga No. 1). 1 Mt, x1 ; co 2 112 ye 
Vishti (Karana No. 8)... ae ia ” Current re 108 
Visvavasu, in Jupiter’s » Expired ee 107 
cycle ... 1 (39), XIV (72) », Lunar i 107 
Vizagapatam 5: XIII-A (81) » Meshadi iz 107 
Vizianagaram . AIL], pp. 159—164  Sidereal ee 4, (foot-note) 
Vriddhi (Yoga No- 11)... ILI, XI, » solar ae 4 
Eye-Table. » tropical rp 4 
VriSchika, Rasi we Eye Table. | Yogas .. 47-54; IL XI 
Vrisha, in Jupiter’s cycle... 1 (415), XIV (48) Eye-Table. 
Vrishabha, sign of Zodiac. 296, 298 | Yuga, Kali fe 112 (1) 
Vyaghata (Yoga No. 18) ... Ill, XI, | Yuva, in Jupiter’s 
| Eye-Table. cycle I (9), XIV (52) 
Vyattpata fore No. 17)...1], XI, Eye-Table. a , 
Vyaya, in Jupiter’s cycle... I (20), XIV (53) | 
W Z 
sa a deat & XIII-A ea Zodiac, signs of jae ll 
231 ” diagram te 296 


Week-day names 


